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ABSTRACT 

Major changes in postgraduate education since the 
1970s in countries belonging to the Organisation for Economic 
Cooperation and Development (OECD) are examined. Postgraduate 
education refers to specialized or research training after the 
receipt of a university degree. The basis of analysis includes: 
analyses provided by authorities in Australia, Finland, France, 
Japan, Greece, Sweden, Switzerland, the United Kingdom, and the 
United States; visits to France and Sweden; and case studies of the 
Netherlands and Norway. Attention is directed to: the changing scale 
and structure of post-*graduate education, the changing composition of 
the study body, financing postgraduate study, institutional location, 
the duration of research training and the issue of noncompletion, and 
employment /unemployment of higher degree graduates. Information is 
provided on: postgraduate enrollment data for six countries for 
1973-1983; degrees awarded by field of study; the participation of 
women in postgraduate studies; the age of postgraduate students; 
foreign student enrollments; student financial aid policies; and the 
niunber of U.S. employed doctoral scientists and engineers by field, 
sex, sector of employment, and primary work activity, 1973-1981. 
(SW) 
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This report has been prepared in conjunction with the broader study on the role and 
functions of universities, undertaken in response to the recommendations of the OECD 
Intergovernmental Conference on Policies for Higher Education in the 1980s (OECD, 1983) 
and published under the title Universities under Scrutiny" (OECD, 1987). 

Post-graduate education has always been a distinctive feature of universities and also a 
major concern of science and research policies. Since the OECD last reviewed this field 
- Post 'graduate Education: Structure and Policies (OECD, 1972) - significant changes have 
taken place, in both higher education and science policies, which have p'-ofoundly affected the 
scale and shape of post-graduate education over the last fifteen years on which this report 
focuses. This new situation derives from the decline of the growth of higher education, which 
had characterised the euphoric sixties, as well as changes in the composition of the student 
body and in the employment prospects of higher degree graduates, and also from more 
restrictive approaches to the funding of research consequent on the growing concern with 
efficiency, relevance and the setting of hard priorities. 

The impact of these changes is analysed in the various chapters of the report, based on 
information provided by Member countries themselves and from the available literature. The 
main conclusions are summarised in the final chapter. 

The report has been written by Prof. S. Blume and Mrs. O. Amsterdamska, of the 
University of Amsterdam, in close collaboration with the Secretariat. It is published on the 
responsibility of the Secretaiy-General of the OECD. 
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Chapter 1 
INTRODUCTION 



Until recently post-graduate education (in the sense of specialised or research training 
following on receipt of a university degree) was rarely the subject of specific policies. An 
important reason for this was that post-graduate education -and particularly research 
training - was subject to two sets of policy interests - higher education and science policy - 
with different concerns and priorities and rarely adequately co-ordinated. Comparative 
analysis of the problems and structures of post-graduate education was also teset by 
difficulties, and remains so, due to major problems of definition. Professional training, for 
example, in fields such as education, medicine, law, sometimes includes a formal, 
post-graduate level of study within the university, and sometimes it does not. 

A further set of definitional problems derive from the structure of degrees in the various 
Member countries. The 19th century German idea of university study, which of course was a 
dominant influence in the development of higher education in many European Member 
countries, was based upon the notion of becoming a scholar: it was a preparation for a life of 
scholarship. The doctorate was the natural end of iuch studies, and represented the successful 
completion of an apprenticeship ia scholarship which necessarily took many years. Over the 
course of the past century, of course, intermediate steps have been established and formalized, 
marking with appropriate qualifications the completion of different cycles of higher 
educational study. But the final stage, leading to the doctorate, has developed very differently 
in various countries. Many countries, following the United States, have made of it a distinct 
formal cycle of education, differing only in terms of its level from those preceding. In other 
countries, such as the Netherlands, it has continued to be seen as an apprenticeship in 
scholarship: not •'education", but the arduous process of becoming a member of the 
community of scholars. The earlier stage of study is marked, for the successful student, by 
receipt of the degree of doctorandus - one who is becoming a doctor. Yet other countries, such 
as France, have combined the two systems, so that (until very recently) in France it has been 
possible to obtain either a "short-cycle doctorate** (doctorat de trdsiime cycle) or the 
traditional doctorate - taking many years - the doctorat d'Etat. The earlier stagt, too has been 
variously divided up, and there is a set of intermediate degrees (master's degree, dipldme 
d'itudes approfondies, etc.) differing not only between countries but frequently between fields 
of study within a country. These intermediate degrees may or may not be required for 
admission to doctoral study. 

Sweden exemplifies the complexity of the degree structure. Until 1969 post-graduate 
study in Sweden was divided into two stages: the licentiate degree and the PhD. The licentiate 
degree, involving set reading and the preparation of a thesis, was a required step towards 
obtaining the PhD. When in 1969 the PhD was remodelled along the lines of the American 
system, the licentiat was abolished ar a compulsory intermediate stage of training. Very 
recently, however, a new licentiat degree has been introduced by many (though not all) 
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faculties. But its function is very different from its predecessor with the same name. The new 
intermediate degree was prompted by employment considerations: the need in certain fields 
for people with advanced training and some knowledge of research methods. This shift over 
fifteen years, from a licentiat reflecting the perceived exigencies of scholarship to a licentiat 
reflecting the perceived exigencies of the labour market, encapsulates much that has 
happened in the field of post-graduate education, not only in Sweden but in the OECD area as 
a whole. 

Today, in contrast to a decade and a half ago, post-graduate education is a specific area of 
policy concern in a number of Member countries. Thoucb the form of this concern differs from 
one country to another, it is, to a very considerable extent, employment considerations - the 
"needs'* of certain areas of technology seen as economically vital - which have produced this 
crystallisation of concern. This perspective began to take shape in the 1970s. In Britain, when 
the government of the day published its observations on a 1973-74 Parliamentary report on 
post-graduate education, it made its concerns clear: 

"...The Government broadly accepts the view of the Expenditure Committee that 
'postgraduate education should tc shaped, not by student demand alone, but principally 
by the needs of the economy and of society as a whole'. Institutional demand, though it 
must receive due recognition, clearly cannot be regarded as the overriding objective. The 
Government believes that a system primarily designed to satisfy individual demand 
would be too haphazard a way of meeting manpower needs. Accordingly, they agree with 
those who urge that resources for postgraduate education should be provided primarily in 
order to meet the country's need for trained manpower." 

But not only were circumstances in the mid-70s very different from those of today, so too 
attitudes and expectations - still very much rooted in (or reacting to) the experiences of the 
1960s - diverged even more from the present day situation^ 

At the beginning of the 1970s post-graduate education (and particularly that aspect of it 
dealing with research training) was growing rapidly, both in terms of output (of particular 
interest to science policy- makers conceined by the manpower needs of the research system) 
and in terms of enrolments and transition rates (of interest to higher educational planners). 
Through the 1 960s, the output of PhDs in the United States had expanded at nearly twice the 
rate of expansion at the bachelors level; in Japan the expansion had been four times as great. 
In almost all OECD countries this phenomenon occurred to a greater or lesser extent. What 
had to be explained, in analysing the structures and policies of post-graduate education, was 
growth. How had research training come to grow at such a rate? An OECD study of 1972 
{Post-graduate Education: Structures and Policies) tried to explain the phenomenon of growth 
in terms of the following factors: 

- Growth in student demand; 

- Growing specialisation of knowledge; 

- Demand (or perceived demand) for scientific manpower; 

- The institutional dynamics of the higher education system itself (in particular the 
increase in funds for research which had taken place through the 1960s). 

The intervening period has, of course, seen an end of growth in the higher education system as 
a whole^. But it is not only in this respect that the circumstances of post-graduate education 
have altered since the earlier enquiry was carried out. 

The various country reports on The Role and Functions of Universities show clearly that 
the structure of the student body has changed greatly over the past decade or two. The 
percentage of women as enrolled students has in ahnost all countries continued to rise (with 
many countries now clustering around the point of equality). In many countries, and partly in 
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response to facilitation of admission of mature students, the student body has grown older. A 
further factor here, having implications to be considered later in this report, is a growing 
tendency (most marked in the United States) for students to return to post-graduate work 
after some years of work experience. 

The employment situation, not least for graduates, has changed drastically. The national 
case studies show that, whilst graduate unemployment is generally considerably below that 
for the labour force as a whole, it is nevertheless significant, with rates of 7-10 per cent not 
uncommon. As stated in a recent OECD study, these circumstances have had profound 
implications for the universities. 

-With the changing labour market situation the dominance of strictly academic criteria 
has declined at the same time as growing importance is being assigned to the employ nient 
value of different types of higher education. Thus a different order of preferences seems 
to have emerged: the ranking of institutions and programmes in the new pecking order is 
still conditioned by their academic standing but also, and to a far greater extent than in 
the past, by their perceived job relevance"? 

There are implications, too, for the demand for post-graduate study. There is little doubt that, 
in the past, graduates have, as it were, taken refuge from a world offering little opportunity by 
contmuing their studies. But the extent to which this has been true, and is of consequence 
today, is a difficult question. 

Following, perhaps less strictly and for different reasons, the lead established by Sweden 
in the early 1970s in /w/egrfl/i/i^ post-secondary education institutions, the barriers between 
universities and non-university institutions have, to a certain extent, broken down. The 
universities have in some cases been compelled to come to see themselves as only part of a 
broader system. The Australian national report spells this out very clearly: 

••Universities are now seen as part of a more comprehensive system of tertiary education. 
They are thus expected to play a complementary role to institutions in other sectors 
universities are now part of a federally-funded and reasonably tightly co-ordinated 
national system. They still enjoy considerable autonomy, but their freedom to act 
independenUy has been considerably eroded..." (Australian Report, paragraphs 
18-19). 

However, it should be added that the capacity and the willingness of universities to change 
their role m the light of changing social priorities -ary profoundly from one national system to 
another. In some ca^es it is clear that universities are perhaps most aware of the continuities in 
their traditional responsibilities, and take the view that adaptation to what may be a 
temporary conjuncture is best left to other elements in the system. The report from the United 
Kingdom suggests this is true here: 

pn Ihe whole the UGC consultation exercise and its strategy document shows that 
British universities see themselves as maintaining their traditional functions and their 
traditional academic excellence during the rest of the century. Whether this will be 
sufficient will be known only after the event. Increasingly, new developments in providing 
new kinds of courses for new kinds of students seem likely to come from outside the 
conventional universities." 

Science policies have been of major importance. Through the 1 970s funds for research 
declined drastically in many countries, as governments cut back on expenditure in almost all 
policy areas. More recently, research - in certain narrowly-defined areas - has again come to 
seem of major economic importance. In fields such as micro-electronics, biotechnology 
matcnals science, funds arc once more lavishly avaHablc. To some degree these funds are 



FRIC 



v 



being provided by industry, and university/industry research relations represent an area of 
science policy concern in which numerous innovative initiatives are being taken^. Catchwords 
of science policy today are '•efficiency'' and "relevance". 

The graduates emerging from earlier cycles of higher education, and who thus form the 
pool from which entrants to post-graduate study needs must be drawn, constitute a group 
which differs in many respects from its predecessors. It is true that the group of "graduates" 
tends to bear less of the mark of social change than the student population as a whole (e.g. the 
national case study for the United States iihows that women and minorities have not succeeded 
in earning bachelors degrees in proportion to their representation among enrolments). 
Nevertheless, they are typically older, and they enter a world in which prospects are much 
changed. 

All of these developments have had major implications for the scale, the nature and the 
structure of post-graduate education which differs in all of these respects (and in the policy 
problems which it now appears to present) from the situation a decade or so ago. 

Today, then, post-graduate education is a major and explicit concern of policy-makers n 
a number of Member countries. However, as this report will show, the senses in which this is . o 
- the particular concerns of policy-makers and the initiatives taken - differ widely. In Greece 
and in the Netherlands, for example, what is at issue is the introduction of a formal 
post-graduate education: the attempt to formalize, to professionalise the process of research 
training. In France and Sweden, which travelled that road long ago, the issues are different. In 
France recent reforms have as part of their objective attempted to make research training 
mor; efficient, but at the same time more internationally •'marketable". In Sweden efficiency 
is also a concern, but related in particular to the unacceptably long time typically taken to 
obtain the doctorate and the very high non-completion rates in many fields. 

The volume and the quality of the information provided by many Member countries bear 
witness to the significance of the issues addressed here. The present report is based upon 
i) country statements on The Role and Functions of Univprsities; ii) materials and special 
analyses provided by the authorities of Australia, Finland, France, Japan, Greece, Sweden, 
Switzeriand, the United Kingdom and the United States; Hi) visits to France and Sweden; and 
iv) special case studies of the Netheriands (written by Ruud Grondel of the University of 
Amsterdam) and of Norway (prepared by S. Kyvik, of the NAVF Institute for Studies in 
Research and Higher Education, Oslo). 
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Chapter 2 

THE CHANGING SCALE OF POST-GRADUATE EDUCATION 



The demand for admission to post-graduate study is nowhere available from routinely 
collected data. It refers to the numbers of students seeking admission independently of the 
numbers actually admitted (which may of course differ on account of lack of capacity, 
inadequate quality of some of the applicants, failure of some students to obtain finVncial 
support, decision to postpone entry, etc.). In the United Kingdom a survey of the heads of 
university departments was carried out in connection with a recent report on post-gradudte 
education by the Advisory Board of Research Councils. In this survey, heads of departments 
were asked how many applications they had received for the academic yea' 1978-79 for 
scientific post-graduate trainings, and these figures were set against the numbers of those 
whom they actually accepted, to produce a "total" demand ratio. For research students in 
universities this produced figures (full-time plus part-time) as follows- 



Enginoenns 


BwlofictI science 


Physical science 


Social science 


All 


^•'^•^ 4.2:1 3.0:1 3.6:1 3.4:1 



r j »"v...i,i was iiittuc lo corrcci lor me laci tnat many students might have 

apphed to more than one department, it appeared that this ratio had to be divided by two In 
other words, the Working Group concluded that the total demand ratio was only about 17-1 
Comparable data for other Member countries are not available. In the United States there is a 
widespread opinion that students are increasingly foresaking graduate research training for 
professional schools offering MBAs and law or medical qualifications. Moreover as the 
economist William Bowen, President of Princeton, points out, it may be, in particular, the very 
best of students who decide not to enter into research training. In the social sciences and 
humanities the rate of admission has increased to maintain numbers. Bowen writes: 

"Qualitative data are notoriously hard to come by, but fragmentary evidence suggests 
that, in fact, there has been a marked decline in the number of truly outstanding students 
seeking PhDs in the arts and sciences. We know that applications are falling and that 
admit rates are rising. At the 20 universities included in the recent COFHE analysis (and 
this group includes many of the leading departments), the cha-ges over the last seven 
years are striking. For these highly selective institutions, the admit rate has risen from 
35 per cent to 43 per cent in the humanities and from 25 per cent to 33 per cent in the 
social sciences; at the same time, the admit rate for engineering has dropped from 64 per 
cent to 46 per cent. Part of the problem, it seems clear, is the rapid increase in the 
effective net cost of graduate education (including opportunity costs) for the ablest 
stLdents. Whatever the full gamut of reasons, my own intuitive sense of what is 
happening to quality wus reinforced by the impressions that Robert Goheen, Director of 
the Mellon fellowship program in the humanities, conveyed in his report on meetings he 
held with faculty members all across the country last fall. Dr. Goheen noted- 
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Tabic I. 



Enrolments In post-graduate education 



Australia 
Finland 
France* 
Sweden 

United Kingdom 

Universities' 
Advanced F.E, 
Total 

United States 



1973-74 



1975-76 



1976-77 



1978-79 



1979-80 



1980*81 



1982-83 



504P 



5 0292 



68 931 



11 609 

73 128 
11 781 
84 909 



19 1395 

12 193 

74 184 
11 924 
86 108 



78 841 



20 5383 
57373 
86 076 



I 086 334 



1 076 980 



12 14? 

76 971 
15 784 
92 755 

102 374 



23 5006 



75 724 



Average annual 
growth rate % 



4.1 

2.1 
4.4 

0.9 

0.4« 
1.0* 
6.0 

0.3 



1973 
1977 
1980 

Excluding ftudcnu of medicine included in French stAtutics Including these, figures are. 

1974-5 1978-9 1979-80 1980-81 % growth 

9.'' 480 106 649 121 498 128 410 S2 

1978 
1983 



7. England and Wales only 

Soufcr. Compiled from national tuttstics 
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With only a very few exceptions, at each place I had confirmed again that many of their 
brightest undergraduates have not been going on into graduate study recently. Many 
admitted that they had not been encouraging even the very able to do so. Some said 
talking down of career prospects in academia was widespread among their 

colleagues (There was) a widely shared perception that they are encountering 

noticeably fewer very bright, very challenging graduate students than ten years ago 
and on the whole the quality was down at the graduate level. 
Institutional studies at Northwestern, Harvard, Chicago, and other strong institutions 
show a sharp drop-off in the fraction of those students elected in Phi Beta Kappa who 
choose to pursue academic work"*. 

Few data on new entrants were made available. Data for Sweden show more or less stable 
numbers between 1975/76 and 1980/81 (i.e. zero growth); for the United Kingdom, a very 
small decline over the same period (approximately -0.2 per cent per annum). Only in the case 
ot Australia, among the three countries for which this indicator is available, was there clea- 
growth through the late 1970s. Between 1978 and 1983 the number of new entrants to 
post-graduate study in Australia grew at approximately 4.5 per cent per annum. 

Table 1 provides enrolment data for six countries. What this shows is that in some 
countries little or no growth in post-graduate enrolments occurred through the late 1970s, 
rhese include Sweden, the United States, and the university sector in the United Kingdom 
(although in the latter country it appears that expansion did take place in the non-university 
sector,. By contrast there was a rather rapid growth -of the order of 4 percent per 
annum - in Australia and France. Finland falls in between. 

Far more comprehensive information is available on the numbers of advanced degrees 
awarded. This information is provided in Tables 2 and 3, by broad groupings of fields of study. 
There are a number of conclusions to be drawn from Table 2, which relates to doctorates 
awarded. 

K. P'*'^'^ '^^^^ that, just as suggested by admissions data, different situations 

obtain in different countries. In a first group of countries, including Finland, France, Norway 
and the Netheriands, the total numbers of doctorates awarded have been growing fairly 
consistently through the late 1970s and into the 1980s. In a second group of countries there 
has apparently been a gradual decline in numbers. This group includes the United States 
(where, however, the number of PhDs in scienc- and engineering have again begun to rise 
from the beginning of the 1 980s), and perhaps the United Kingdom (though PhD numbers are 
no long-jr reported separately). Standing between are Japan (where there appears to have 
been slow growth until 1982 followed by a sharp drop in numbers), and Sweden and 

/\UStr£lll£l. 

It is also possible to look at the various groupings of disciplines and ask to what extent 
these trends are shared. Indeed, major differences may occur in the growth patterns of, for 
example, science and engineering on the one hand and the humanities on the other. 
Untortunately the data do not permit clear conclusions on this point. Certain features stand 
out however. In the case of Finland, it is apparent that most of the growth is f ttributable to the 
natural sciences and the medical sciences. In the Netherlands, it would appear that it is the 
social sciences and the health-related sciences which account for most of the growth, whereas 
^^^^^^^^ engineering have scarcely grown. In the United States the data 
(Table 2) do not permit significant conclusions, though it appears that the health sciences and 
education escaped the downward trend witnessed by the humanities, the social sciences and 
the natural sciences/engineering together. A clearer picture for the United States is provided 
Oy figure I. Although the categories are somewhat different, it suggests that whereas 
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Tabic 2. Doctoratci: awmnkd, by field of study 



1975 



1976 1977 1978 1979 1980 J98I 1982 1983 



5 

27 33 3» 



Finland 
Humanities 

Social Science' 23 30 

Science^ 



^.cuc- 87 102 >25 

Health^ 83 94 100 

Education I 7 



Education 
Total 
France'O 

Humanities^ 1 515 1 130 1 563 

Social Science* 895 822 858 

Science 3 465 3 374 3 242 

Total (excl. Health) 5 875 5 326 5 663 

Health 

Japan' 
Humanities 
Social Science 
Science 
Other 

Total (excl. Health) 
Health 

Netherlands 
Humanities 
Social Science 
Science 
Health 
Other 
Total 

Sweden 

Humanities 81 

Social Science '32 

Science 329 

Health 218 
Total 



22! 266 302 







1 SAT 
1 50 / 


9 KM 


2 099 








1 100 


1 241 


1 037 










3 925 


3916 










7 473 


7 052 










290 


313 






299 


316 


295 


347 


309 




229 


210 


203 


217 


176 




837 


843 


898 


949 


790 




64 


70 


61 


52 


60 




1 429 


1439 


1 457 


1 565 


1 335 




787 


866 


919 


1 139 


1 310 






66 


82 


105 








99 


141 


157 








423 


445 


440 








236 


293 


323 








8 


4 


1 








832 


965 


1 026 




12 






u 






94 






80 


97 




108 






106 


110 




331 






339 


357 




202 






287 


368 




735 






812 


932 





mathematics, the physical sciences and engineering suffered continuing declme through the 
last part of the 1970s, the situation in the life sciences and the social sciences are somewhat 
more favourable. In the case of France there are no clear differences between fields of 

^'"'^ Table 3 provides more limited data on non-doctoral higher degrees awarded. This 
includes master'sdegreesandtheirequivalentsas well asdegreesinvolvingasomcw^^^^^^^ 
period of stndy (forexample the French dipldme d'etudes approfondies, DEA, and the dipldme 
7etudes supirieures spicialisees or DESS) which, according to the French Ministry of 
National Education, are equivalent to one year of post-master's level study. These may be 
wholly taught or involve a research component; they provide an initial stage of what will 
become doctoral study or a specialised knowledge of use principally in employment. Data are 
more limited in that a number of countries do not have ^ych intermediate degrees. What the 
data show, however, is that where such degrees do exist, it is here - more than at the doctoral 
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United Kingdom^^ 
Humanities 
Social Science 
Science 
Health 
Education 
Other 
Total 

United States 
Humanities 



Table 2. Doctorates awarded, by field of study (continued} 



I 



1975 


1976 1977 


668 


589 


546 


612 


3 486 


3 482 


460 


426 


65 


76 


31 


29 


5 256 
ir 


5214 


5 146 




8 545 




11 672 




577 




7 769 




355 




:*064 





'^^^ 1979 1980 1981 1982 |98? 



13 



Social Science 8 545 

Science 11672 [lit 

Health 577 >>^67 

Education 7759 ^ 

Other 355 7 900 

Total MAAd ,.fZf 



32 958 



^ -bcicnce incruda cniincenni, technology, agncullure 

1978/9-1^82/3. «ulf>ont«, reported mult.-ycar averages nx« are 1 971/2- 1 975/6; 1975/6.1979/80 and 

5 Ditio 

6. Dillo. 

7. Include! "/^rrw. *a«i«'^ humaines*. 

8. Include* Vro^f/idww and Sdenct tccnomique. gestion\ 

12, Academic year 1977.8. 

13, Academic year 1 980- 1. 

l^^n^l'^^ t*"^ 7*"^"* "P*"^*^ P''^ f">'" higher degrees after 1977 
5!o<iw Compiled from national sUIistics 
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Figure 1 

UNITED STATES: HIGHER DEGREES AWARDED 



SCIENCE AND ENGINEERING MASTER'S 
DEGREES AWARDED BY FIELD 



Number 



Thousands 
60 



30 - 



All S/E fields 



Engineenng 



Soctal sciences' 



Life sctences 



1960 62 



64 66 68 7 0 72 74 76 78 bO 81 



SCIENCE AND ENGINEERING 
DOCTORATES AWARDED BY FIELD 



Number 



Thousands 
20 



All S/E fields 



10 - 



Social sciences' 



t.. 

, Life sciences . 

> ^'UJ im^lZ\^^^ Mathematical sciences? 
= n,^ ji'.'r'i* ■ . « > . I I » 1 1 I ^ tJ 



1960 62 64 66 68 70 72 74 76 78 80 81 



as a percentage of 
master's degrees 




mm ^ Engmeenng 
Social sciences' ^^^^ 



Mathematical 
sciences^ 



^ * * S*njir* -*^Life sciencesAv 

. ^ /.xtir-.-. ..V- — ^Jlt: 

^ Physical sciences' 

I I t I I I I ' ' ' ' ' ^ ' ' ' ^ ' 



1960 62 64 66 68 70 72 74 76 78 80 81 



as a percentage of ail 
doctoral degrees 



All S/E fields 




50 
40 
30 
20 
10 



Social science 
Physical sciences' f , 

^^^^^ ^1^"^^^ ^* ^^w^^^* ••••••••••••••^ 

'^n9»oeef»n9 Mathematical science^'**" 



I960 62 64 66 68 70 72 74 76 78 80 81 



1. Includes psychology. 
2 Includes confiputer sciences. 
3* Includes environmental sciences. 
Source: Science Indicators, 1982, p.79. 
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Table 3. Hisber degrees awarded by field of study: Master^s and professional 



1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80 1980.81 1981-82 



Australia 

Finland^ 
Humanities 
Sec. sci./business/law 
Sci./eng./agric. 
Other 
Total 

France^ ^ 
Law/po!it.sci.6 
Economics/management^ 
Letters/human science^ 
Science' 
Total 

Japan'^^ 
Humanities 
Soc. science 
Sci./cnginecring/agric. 
Health 
Other 
Total 

United Kingdom^! 
Humanities 
Soc. sci/ business/law 
Sci./cnginecring/agric. 
Health 
Education 
Other 
Total 

United States 
Humanities 
Soc. sci /law 
Sci./eng./agric. 
Health 
Education 
Other 
Total 



1 234« 



1 3832 



-59 
65 
190 
9 

'323 - 



- 55 
67 
207 
17 
346 



- 54 • 
63 

201 
22 

340 



1 831 


1990 


2 986 


2 926 


2 787 


3 031 


3 014 


3 158 


3 555 


953 


1 013 


2 322 


2 198 


3 035 


3 165 


3 593 


3 695 


4 166 






3 955 


4S26 


5 534 


5 978 


7319 


6 650 


6 877 


3 580 


3217 


3 561 


4 334 


4 238 


3 945 


4 353 


6 055 


6 678 


6 364 


6 220 


12 824 


14 284 


15 594 


16 119 


18 279 


19 558 


21 276 












1 Oil 


961 


1034 


1 012 












1 143 


1 157 


1 143 


1 068 












9 996 


9915 


9 527 


9 964 












558 


565 


700 


728 












1 002 


1031 


1 130 


1 423 












13710 


13 429 


13 534 


14 195 



1 508 

2 765 
4 116 

503 
1 254 
494 
10 640 



1 422 

3 228 

4 462 
577 

1 285 
558 
11 532 



(2 223) 
(4 192] 
[8 167] 
(I 265] 
[2 080] 
[619] 
[18 546] 



(2 293J 
(4 767] 
(8 292] 
(1 394] 
(2 395] 
[ 554] 
[19 695] 



2 786 
98 195 
38 190 
12 556 
12.948 
5 244 
311 791 



23 996 
110 374 
38 759 
16515 
98 381 
7 672 
295 739 



1. Calendar year 1978 

2. Cakndar year 1980 

3. Figures are toub over indicated years 
4 Cakndar years. Ihua: 1974. 1975. etc 

5. Health qualiiications excluded See Tabic 4 

6, DES to 1977. DESS and DEA fron, 1976. DipWme dc I'liutitut d'Etudes Politiques excluded 
7 DES to 1977; DESS and DEA from! 976 

8, DESS and DEA from 1976. 

9 DES to 1 977. DESS from 1 976. DEA from 1 973 

0 Cakndar years. 1979. 1980. 1981. |982. 

akndar yean. 1975. 1977. 1980. 1982. Figures for 1980 and 1982 include PhDs Separate figures not available 



Sourer Compiled from national autistics 
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at this level are likely to be highly sensitive to regulations of these kinds. Other sorts of 
intermediate qualifications, designed to confer additional specialised knowledge of relevance 
for employment, or to provide instruction in subjects not taught at lower levels, are likely to 
attract students for other reasons. Enrolments and graduation rates are sensitive to other 
factors. Questions relating to the functions and utility of different forms of intermediate 
post-graduate degree will be taken up later in this report. 

Increases in the number of intermediate post-graduate degrees are a consequence in part 
of increases in the number of post-graduate professional degrees awarded in such fields as 
medicine, law, engineering, and business management. Despite considerable differences in 
the organisation of professional training in the various Member countries and the variety of 
post-graduate degrees awarded in these fields, the last decade has witnessed similar 
developments in a number of countries (see Table 4). The most dramatic changes have taken 
place in the number of professional post-graduate degrees in busine s management and 
administration. In the United States, the increase in the number of master's degrees in 
business administration has been growing on average by 7.2 per cent per year; in Great Britain 
the number of post-graduate degrees in business administration and accounting has been 
increasing by 10.6 per cent per year, and in France the number of dipldmes d'etudes 
superieures specialisies in management and economics has been rising by some 11. S per cent 
per year since 1978. In contrast, the number of advanced degrees awarded in engineering has 
remained roughly stable. The traditional professional fields of medicine and law have 
experienced a more modest but steady growth in the United States and Great Britain. In 
France also there have been considerable increases in the number of degrees in law and 
political science, but at the same time, the number of doctorats d'Etat in medicine has 
declined. 

A final issue which can usefully be included in this broad statistical picture of the 
changing "shape" of post-graduate education concerns the balance between full-time and 



Tabic 4. Post-graduate deg.ees in professional fields 



1977 1980 1982 



Great Britain 

Medicine, Dentistry and Health 963 1 003 1 265 1 394 

Business Management and 877 1 075 1 149 1 531 
Accountancy 

Law 302 367 440 591 

Engineering 3135 31 24 3314 31 89 

1975/76 1976/77 1980/81 



United States 

Medicine 24 620 24 371 28 727 

Business Management (Master's) 42 620 46 545 58 018 

Engineering (Master's) 1 6 342 1 6 245 16 708 

Law 32 293 34 104 36 331 

1978 1980 1982 



France 

MtA\c\nt {doctorat d'etat) 9 377 8 935 8 392 

Management and Economics (DESS) 1 971 2 286 2 874 

Uw and Political Science (DESS) 874 839 1 393 

Sourer. Compiled from natioful sUtUtics. 
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part-time study. In a number of countries, and particularly in the arts and social sciences, 
post-graduate study is predominantly a part-time activity. The consequences of this -and 
particularly the evidence that part-time post-graduate research training is much less likely 
than full-time training to lead to successful preparation of a thesis - will be taken up later 
Clearly, much depends upon the nature of the connection with the university which the 
part-tims student enjoys, the provision made for him or her, the environment in which his/her 
other work is carried out (and the relations of these other tasks to science). Table 5 gives 
available data on the share of students who carry out their post-graduate work on a part-time 
basis. *^ 

The table shows that the percentages of students are considerable: in Australia, in 
Sweden (if part-time students are taken as those having either a job outside the university or a 
teaching assistantship within it), in the United States they are of the order of 60 per cent In 
the United Kingdaii there is a clear difference between the universities and the public sector 
of higher education (polytechnics and colleges). In British universities the share of part-time 
post-graduates is relatively small - though increasing rather rapidly. British data show how in 
fact these percentages differ between fields: the situation is not likely to be greatly different 
for other countries For universities alone (Great Britain), the share of part-time students 
among all post-graduates in 1982/83 was 49 per cent in arts and humanities, 37 per cent in 
social science and business studies, 44 per cent in health-related fields, 45 per cent in 
education and 30 per cent in science, agriculture and engineering. In Sweden, in 1981 the 
share of students who simultaneously had a job outside the university ranged from 68 per cent 
in medicine to 32 per cent in natural science (though 44 per cent in technology). 

In Sweden, where there is evidence that part-time students are at considerable risk of not 
finishing their studies, many - including the Tlational Audit Bureau - have taken the view 
that the number of part-time students should be considerably restricted. According to this 



Table S. Part-time students in post-graduate study 
By year 



1976 



Percentage share of part-lime students in total enrolment 



1978 



Australia 




64 


France 






Sweden' 








45 


45 




68 


67 


United Kingdom 






Universities 


3|3 


33< 


Advanced F.E.^ 


673 


67< 


United States^ 


63 


64 



1980 



60 



60 



46 
68 

375 
665 



1983 



58 



396 
68 



England and Wales only 1976.1981 England only 1983 
Acadcmtc year 1975*76 
Acadcmtc year 1977*78 
Academic year I980>SI 
Academic year 1982*83 
Sludenu enrolled tn degree programmes only 
Sourer Compiled from national stattsltcs 
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view, a large number of "extemaP post-graduate students is a "risk factor": jeopardising the 
involvement of faculty in the progress of their students, reducing the prospects of having an 
active departmental seminar programme, over-diluting the use of resources, and so on. This 
view would make post-graduate study the fully-paid full-time occupation of a small group of 
students. There is another view, which has also been vociferously expressed in the Swedish 
debate. Many academics have objected to the view of part-time students as being a drain on 
resources and a source of inefficiency in the operation of the research training system. There 
has also been objection on the principle that post-graduate study is a cultural resource, which 
should be made available to as many people as possible. 

Recent developments in Japanese policy have inclined rather to the latter view. The 
proportion of students carrying out post-graduate study or research on a part-time basis is 
small in Japan. Using financial support as an indicator, 31 per cent of graduate students in 
1976 received an income from a job; in 1982 this figure was 29 pc cent. In fact, it is relatively 
recently that part-time study for a master's degree (generally required for admission to a 
doctoral programme) has been legally possible. Only in 1983, the National Standard for the 
Establishment of Graduate Schools incorporated the following policy amendment: "wherever 
it is deemed necessary from an educational point of view, education in a master's course in the 
form of classroom instruction or supervision of research work or in other appropriate forms 
may be provided in the evening or at other certain times or periods". Programmes have now 
been introduced offering full-time study in the first year and then on a part-time basis in the 
evening in the second year. 

The issues surrounding part-time study are complex. On the one hand, as discussed in 
Chapter 6, there is clear association with non-completion of post-graduate studies. In this 
sense, and viewed in relation to many current arrangements, part-time study is essentially 
problematic. On the other hand, it can be argued that part-time study provides the possibility 
of new means of integrating work experience and professional practice with research and 
advanced study. In this sense, part-time study has to be seen less as problematic than as a 
challenge to existing an angements: a challenge which the universities will have to meet. The 
complexity inheres precisely in the relations between these two perspectives. 
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Chapter 3 

THE CHANGING COMPOSITION OF THE STUDENT BODY 



The vanous national case studies on The Role and Functions of Universities show a 
situation in which the undergraduate student population, from which post-graduates will be 
drawn, has changed significantly over the past one or two decades. In the United States, for 
example, the proportion of women among enrolled students has increased to nearly 53 psr 
cent, the proportion of minority students (Blacks and Hispanics) has also increased, and the 
average age of enrolled students has also risen significantly (median age of all college students 
having risen from 20.7 in 1968 to 23.0 in 1982). But women and minorities are not equally 
dmnbuted throughout the United States higher education system and - of great importance 
when one comes to consider the implications at the post-graduate level - their representation 
iiaong graduates does not correspond to their representation among enrolled students. Thus, 
whilst black students made up 9 per cent of students enrolled in two- and four-year colleges 
^-^ P*"" of a" acgrec recipients. Something of the same phenomenon is to be 
observed for women students. But generally speaking, undergraduate populations now include 
more women and older students than a few years ago. To some extent - though not 
totally -these developments represent the consequences of positive discrimination policies, 
and policies designed to increase the possibilities for mature students to enter the university. 
To some extent other factors are at work. Ageing, for example, represents on the one hand the 
extemion of opportunity, on the other a dragging out of studies so that the student remains 
enrolled for a longer period. 

These developments are of double significance for the composition of the post-graduate 
student body. In the first place, in so far as what is involved is the implementation of specific 
policies. It may be anticipated that these policies will have also been applied at the 
post-graduate level. But beyond this, there are more general implications driving from the 
suggestions which have been made (and which certainly represent Swedish experience) that 
mature students and women students are less likely to be attracted to post-graduate study. 
A so relevant is the growing share of foreign students in a number - though far from 
all - university systems. The trend to intemationalisation of the student population is most 
marked in the United Statrs, where between 1960 and the early 1980s the enrolment of 
foreign students increased by some 9 per cent per annum. In 1980 fully 25 per cent of new 
entrants to higher education were foreign students ("non-resident aliens"): significantly 
concentrated in engineering and business-related fields. All of these trends are to be found also 
down" P*^^"^'"*''"*''' however evidence that this growth is now slowing 

Participation of Womeii 

Increasing the rate of participation of women in university education, including 
post-graduate training, has been a stated policy goal in a number of countries. On the one 



O 21 



ERIC 22 



hand, these attempts are a part of broader policies aimed at increasing social equality; on the 
other hand, they reflect the need for attracting the most talented and diverse group of students 
to be trained for research and professional work. Concern with diversity in research has been 
explicitly given as a reason for increasing the participation of women in graduate education in 
Finland where, in 1983, the Council of State adopted a plan of a special working group on 
post-graduate education which stated: 

"The aim is to increase the proportion of women of all postgraduate students. The 
under-representation of women in research means that women's viewpoints are not 
represented in the selection of objects of study and in research work itself." 
The American Commission on Student Financiai Assistance, on the other hand, justified its 
recommendation of increasing the numbers of women in graduate education with a claim that 
•*talent lost to graduate education is a loss to the entire nation". In evaluating the results of the 
various policies adopted in order to increase the participation of women in graduate education 
(such as, for example, special Title !X of the 1972 Higher Education Act in the United States 
which prohibits sex discrimination in all federally-supported education programmes), it is 
necessary to remember, however, that the increases in the number of women students reflect 
not only these policy initiatives but also the more general social changes which brought an 
ever-increasing proportion of women into the labour market. 

During the last decade the proportion of women in the post-graduate student body has 
been increasing steadily in all the Member countries for which data have been made available. 
There have been increases in the proportion of women among new entrants, in the overall 
enrolment of women (Table 6), as well as in the proportion of post-graduate degrees granted to 
women (Table 7). Despite these increases, there are still significant diff"erences in the 
participation rates of men and women: only in the United States the proportion of women in 
the post-graduate student body has approached the SO per cent mark (though this number 
conceals the fact that still only some 30 per cent of all doctorates are awarded to women and 
that there are large disproportions among fields). Elsewhere, the proportion of women among 
graduate students has grown to about a third by the beginning of the 1980s, In Japan the 
proportion has been significantly lower - in 1983 only 1 2.9 per cent of post-graduate students 
were women. Similarly in Norway where only 11,2 per cent of doctoral degrees in 1984 were 
awarded to women. 



Tabic 6. Participation of women in post-graduate education 
Percentage 



Aubcralia' 
Finland^ 
Japan^ 
Sweden^ 

United Kingdom'' ^ 

3 

United States^ 



1977 



1978 



1980 



22 8 
30.3 
25.4 
44.6 



30 

23.5 
31.5 
27.2 
46 3 



27.8 
24.0 
48.2 



30.5 
35 

25 1 
34.2 
30.2 



1982 



1983 



27.3 

34.6 
31.2 



33.7 

12.9 
27.9 



1 New entrants 

2 Enrolments 

3 Untversitics only 

Sourcf Compiled from national statistics. 
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Tabic 7. Participation of women in post-graduate education 

Percentage of women among graduates 







1975/76 


1976/77 


1980/81 


United States 


Master's 


46.4 
Z3.3 


47.1 

24.8 


50.3 
31.5 






1971/72.1973/74 




1976/77.1978/79 


Finland 


Doctoral 


17 
13 




25 
16 






1975/76 


1976/77 


1980/81 


Sweden 


Doctoral 


!5.0 


16.8 


18.1 






1975 1977 


1979 


1980 1982 


Germany 


Doctoral 


15.8 15.8 


18.5 


19.7 20.7 






1975 1977 


1979 1981 


1983 1984 


Norway 


Doctoral 


5.6 8.5 


10.0 9.2 


12.2 11.2 


Sourer Compikd from national stattstia 



However, the general figu.-es on women's participation in post-graduate education 
- whether assessed in terms of enrolments or in terms of the proportion of degrev» which are 
granted to women - conceal a much more complicated reality. For example, although the 
participation of women has increased in all fields, there are disciplines in which there are still 
vcryfew women graduate students. In all countries for which such data were available, women 
are represented much more heavily in the humanities and the social sciences than in the 
natural sciencesand engineering. InSweden, for example, in 1980/81, women constitute only 
8 per cent of entering graduate students in all the technological disciplines but as much as 
46 percent in the arts (see Table 8). The situation is similar in the United States where women 
receive 47.2per cent of doctorates in education, 41.3 per cent of all doctorates in the 
humanities, but only 3.9 per cent of doctorates in engineering and 11.3 per cent of doctorates 
in the physical sciences (Table 9). Two-thirds of the recent gains in the number of doctoral 
degrees awarded to women in the United States can be accounted for by the increases in the 
social sciences and education. In Germany, 30.8 per cent ofdoctoral degrees in the humanities 
are awarded to women, but only 15.4 per cent in the natural sciences and only 2 per cent in 
engin«!nng. The situation in Finland does not appear to be very different: women constitute 
sonw 63 per cent of graduate students in the arts and humanities and only 10 per cent in 
engineering (Table 10). These traditional differences between men and women might turn out 
to bcof particular concern to the extent that women are heavily represented precisely in those 
helds which had experienced a considerable contraction and in which unemployment 
pressures have been the greatest. It is apparently in response to these disparities that in the 
recent past the National Science Foundation in the United States has sponsored programmes 
to encourage women to pursue graduate studies in science, while the National Commission on 
Student Financial Assistance has recommended that particular attention be paid to attracting 
women to those fields in which they are most heavily under-represented. 
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Tables. Sweden: PerceaUte of wonen in reUtioo to new entrtnts 
to research training 



Theology 
Law 

Medicine 
Dentistry 
Arts 

Social sciences 
Natural sciences 
Technology 
Forestry 

Veterinary medicine 

Agriculture 

Pharmacy 

Stockholm School of Economics 
Total 



1975/76 


1977/78 


1980/8 


16 


14 


19 


19 


20 


28 


23 


23 


21 


19 


28 


36 


48 


50 


46 


25 


2o 


JO 


13 


22 


23 


8 


11 


8 


9 


9 


15 


20 


31 


43 


13 


16 


19 


42 


44 


20 


9 




27 


22 


26 


27 



Sourrr Central Bt-nu of Sutblict, Stockholm. (Uu suppttod by UHA. 



Table 9. Wonen receiving doctor*s degrees, by Md of study, 
as a percentage of total doctoral degrees 



United States 


1975/76 


1976/77 


1980/ «1 








Arts and humanities 


34.3 


36.3 


41.3 


Education 


32.8 


34.7 


47.2 


Engineering 


1.9 


2.8 


3.9 


Life science 


19.5 


20.1 


26.4 


Mathematics 


11.3 


13.3 


15.4 


Physical sciences 


8.6 


8.9 


11.3 


Professional fields 


19.6 


22.^^ 


30.5 


Social sciences 


26.3 


28.1 


35.6 


Total 


23.3 


24.8 


31.5 




1975 1977 


1979 


980 1982 



Humanities 

Natural sciences and mathematics 

Engineering 

Health 

Agriculture 

Art 

Total 



21.4 
7.7 
1 

21.3 

10 

50 

15.8 



25 
7.7 
1 

21.4 
13.3 
50 

15.8 



27.3 
8.3 
0.9 

26.4 

20 

50 

18.5 



27.3 
8.3 
1 

26.3 
23.3 
30 

19.7 



30.8 
15.4 
2 

25.8 

25 

70 

20.8 



Norway 
Human ties 
Social sciences 
Science 
Health 

Total 



1975-1977' 



9.5 
16.7 
7.7 
4.6 

6.9 



20.6 
13.4 
5.7 
13.1 

9.9 



t98M983 



?2.6 
12.5 
9.6 
9.0 

10.1 



I Bcc4uae of until nu mbcrs involved, the pcrcenUfo given cover doctorates awtrdcd over three-year periods 
Sourer Dtta supplied by nttionit •uthorittes. 
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Tabic 10. FhOaMi: Earolnest of wonea by field of study 

As percentage of total enrolment 



1977 



1980 



Arts 

Law, social and behavioural 



65 
32 



6;> 

40 



sciences 
Engineering 
Natural sciences 
Health 



6 
31 
24 

36 



10 
34 
3! 
45 



Agriculture and forestry 
Total 



30 



35 



Sourrr. Dau wpplted by Mmairy of Education, HcUinki. 



Studies done in the United States and in Sweden indicate that women take longer to 
complete their degrees than men and have higher non-completion rates. It is impossible to 
ascertain from the available data whether this is true also of other Member countries. It might 
be noted, however, that the American study saw part-time enrolment of women, their greater 
reliance on self-support and their family responsibilities as the reason for this difference in the 
performance of male and female graduate students. A Swedish study on the situation of 
women graduate students also indicated that women with children and family experienced 
considerable difficulties in research training. 

As mentioned previously, part-time post-graduate training constitutes an important and 
complex issue in educational policies. Since part-time enrolment of women has been cited as 
one of the reasons for their lower completion rates it seemed pertinent to inquire whether 
women are more likely than men to pursue their post-graduate education on a part-time basis. 
As Table 1 1 indicates, this is the case in the United States where in 198 1 women accounted for 
42 per cent of full-time graduate students but as much as 52.4 per cent of the part-time 
student body. The same table indicates also that increases in the participation of women in 
post-graduate education in Australia have been greater among part-time than among 
full-time graduate students: between 1978 and 1983 the percentage of women entrants 
enrolled on a full-time basis has grown from 28.5 per cent to 33.1 per cent, the percentage of 
part-time women entrants has increased by more than 1 1 per cent, from 27.2 to 38.3 per cent 
of all part-time post-graduate students. The trend is also similar in the United Kingdom, 
although there the differences appear smaller. It is interesting to note, however, that only a 
decade ago both in the United Kingdom and in Australia, the proportion of women was higher 
among full-time than among part-time graduate students and that these proportions have 
been reversed only in the 1980s. It remains to be seen whether such trends are going to 
continue. It appears, however, that women's part-time status might create additional 
difficulties for them. 



Age of Post-graduate Students 

Changes in the age of post-graduate students and of recipients of graduate degrees can 
result from a variety of different processes, social as well as institutional. On the one hand, the 
substitution of a short professionalised research training for the traditional long doctorate 
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Table 1 1. Part-time and full-time women graduate students 
As percentage of: 



All new fuIMime and part*limc entrants 







1978 




1980 




1983 




FT 


PT 


FT 


PT 


FT 


PT 


Australia 


28.5 


27.2 


30.7 


32.7 


33.1 


38.3 



All part<lin>e and rull lin>c posi>graduate students 





1975 


1977 


1980 




1982 




FT 


FT PT 


FT rr 


FT 


PT 


United Kingdom 


26.4 23.1 


27.8 25.9 


30.7 29.5 


31.4 


31.9 



United States 



1975/76 
FT PT 



37.8 



49.1 



1977/78 
FT PT 



40.1 



50 4 



1980/81 
FT PT 



42 



52.4 



Soutcr. Data supplied by national authorities 



should, as one of its consequences, bring about the lowering of the average age of the recipients 
of doctoral degrees. On the other hand, increases in the number of post-graduate students 
pursuing their training on a part-time basis, financial pressures, or other considerations, which 
lead prospective students to delay entry to post-graduate study (or even earlier, to the 
university) push average age up. So too do policies, such as those aimed at increasing the adult 
participation in post-graduate study or at improvement in the workforce. Moreover, 
increasingly, courses are being developed specifically geared to the needs and possibilities of 
students having some measure of work experience. Harvard und a number of other major 
American business schools) now requires a minimum of two years of work experience for 
admission o its MBA programme. Thus, just as part-time study could be viewed as either 
problematic or challenging, so too here. Part of the explanation of student ageing is inherently 
problematic. But at the same time it is a reflection of changing views of the relations between 
work and higher education to which universities will necessarily have to respond. If, at a 
certain level of professional advancement, individuals in the non-academic sector (pub^x or 
private) increasingly feel the value of some measure of further study, this is clearly a very 
different phenomenon from that of entry delayed through financial pressures. It has to be 
looked at differently from the concern in many countries that those newly graduating with 
PhDs enter the labour force at too advanced an age. In statistical terms, both phenomena show 
up in an ageing post-graduate student population. 

In Finland, which retains the traditional long doctorate, the median age at the time of 
graduation was 35 in 1970/71 and remained unchanged at least until 1977/78. In Sweden, 
however, which introduced the four-year professional research training in 1969, the average 
age of research students rose from 33 in 1975 to 36 in 1983 (Table 1 2). A trend towards older 
post-graduate students can also be observed in Australia where, between 1978 and 1^83, the 
percentage of post-graduate students in the 20-25 year-olds category declined from 25.6 to 
20.2 per cent, while increases could be observed in all the older age groups (except for "50 and 
older"). Similarly, in the United States the median age of doctoral degree recipients rose from 
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Tabic 1 2. Sweden: Average age of research students 



Facu'ty 

Theology 
Law 

Medicine 
Dentistry 
Arte 

Social sciences 
Natural sciences 
Technology 
Forestry 

Veterinary medicine 

Agriculture 

Pharmacy 

Stockholm School of Economics 
All faculties 



1075 


1977 


1980 


1983 


37.5 




io.o 


40 






J 0.2 


37 


"KA 1 

J*T. 1 


lA A 




36 


"XA A 






36 








36 


J Z.J 






41 


31.3 


31.7 




Vi 

J/ 


31.0 


31.5 


32.5 


33 




33. 7 


33.6 


32 


32.0 


33.8 


34.2 


34 


34.7 


34.6 


34.9 


35 


29.5 


29.7 


30.4 


31 


30.1 


30 3 


32.5 


33 


33.0 


33.8 


35.3 


36 



Scwcr. Dau fupplied by UHA. Stockholm 



3 1 .6 in 1975/76 to 32.4 in 1 980/8 1 (Tabic 1 3). In Norway, as well, the number of students 
who are 30 years or older has increased considerably since the beginning of the seventies. 

Increases in the age of graduate students and degree recipients are not equally 
distributed among the different disciplines and it is interesting to note that also here one can 
observe similarities between different countries: students of the natural sciences and 
engineering tend to be younger and complete their degrees at an earlier age than students of 
the social sciences and humanities. While during the Lst decade there have been only small 
changes in the age of stu'^ents in the natural sciences ^nd engineering, the age of 
post-graduate students in the humanities and social sciences has increased in the three 
countries for which such data arc available. Between 1975 and 1980. the cvcrage age of 
Swedish research students in the arts and humanities rose from 36.2 to 39.9. while the increase 
in the natural sciences has been muc'i smaller: from 2 1 .3 to 32.6. In Finland, the median age of 
doctoral degree recipients in the natural sciences actually declined from 35 to 34. while in the 
humanities it rose from 37 to 38. Similarly in the United States, the median age of doctoral 



Tabic 1 3. United SUtes: Median age at fbe thne of doctorate 





1975/76 


1976/77 


1980/81 


Education 


36.5 


36.5 


37.3 


Engineering 


30.2 


30.0 


30.5 


Humanities 


32.5 


32.6 


33.5 


Life sciences 


29.9 


30.0 


30.1 


Mathematics 


29.1 


29.1 


29.2 


Physical sciences 


29.0 


29.2 


29.0 


Professional fields 


33.7 


33.9 


34.2 


social sciences 


30.7 


30.9 


32.0 


All fields 


31.6 


31.6 


32.4 


Sourer Compiled from Difcu of Education SiatUtles (various years) 
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degree recipients has remained stable in the physical sciences (approximately 29), 
mathematics (29.2), life sciences (30. 1 ) and engineering (30.5), while rising in the humanities 
(from 32.5 in 1975/76 to 33.5 in 1980/81), social sciences (from 30.7 in 1975/75 to 32 in 
1980/81) and education (from 36.5 in 1975/76 to 37.3 in 1980/81). The similarity of those 
trends in three countries with very diflferent modes of organisation and financing of 
post-graduate education defies any simple explanation; but difficulties with the financing of 
post-graduate studies in the social sciences and humanities and the lack of motivation to 
complete training when prospects for professional and especially academic employment are 
not very encouraging, might be among the reasons why it is precisely in those fields that the 
graduate student population has been becoming older. 

Foreign Students 

Post-graduate training is tie most internationalised segment of education, but the extent 
to which this is true varies considerably among the Member countries. There are also large 
policy differences e n this issue and the participation of foreign students in post-graduate 
education b> a matter of some controversy within several educational communities. 

While research training in some countries involves large numbers of foreign students, 
other countries appear to be not receivers but senders of post-graduate students. However, this 
report v»ill focus exclusively on the different rates of participation of foreign students in the 
post-:jraduate training in several Member countries and on policy differences with respect to 
this issue. 

Obviously, since the rates of participation of foreign students vary greatly among the 
Member countries, the issue does not *^ave the same policy significance in, for example, 
Finland as it does in Great Britain or the United States. While in Great Britain, the United 
States and Australia foreign students constitute a significant proportion of all post-graduate 
students, in Finland, to use the same example, the number of foreign students is exceedingly 
small (in 1979/80, there were 171 foreign post-graduate students out of some five and a half 
thousand Rnnish students enrolled in post-graduate courses). 

The overall proportion of foreign graduate students app^iars to be highest in Great Britain 
where in 1982/83 overseas students accounted for as much as 35 per cent of all students at 
post-graduate levels in the universities. This very high figure, however, represents a decline of 
more than 3 percentage points when compared with the 1977/78 proportions. In the United 
States and Australia, on the other hand, the proportion of foreign graduate students, though 
measured differently, has been increasing slowly. In the United States, the percentage of 
doctorates awarded to non-resident aliens rose from 1 5.2 per cent in 1975/76 to 16.6 per cent 
in 1980/81 (Table H). In Australia, the percentage of foreign students enrolled in 
post-graduate education grew from 9.5 per cent in 1976 to 10.7 per cent in 1983. The number 
of foreign post-graduate students enrolled in Japanese universities is also growing though, 
when compared to the United States or Great Britain (Table 1 5), it is still rather small both in 
terms of numbers and in terms of percentages. In Germany, on the other hand, the number of 
foreign students passing doctoral examinations has remained stable at about 900 students per 
year. In view of the steady expansion of post-graduate studies in Germany this represents a 
percentage decline from 7.99 per cent of doctoral degrees in Germany awarded to foreign 
students in 1975 to 6.9 per cent in 1982. 

What has caused particular concern in the United States, however, is the domination of 
certain fields by foreign students: much of the increases in the proportion of foreign graduate 
students has been due to increases in engineering where foreign students account for as much 




Table 14. United SUtes: 


Foreign students 


receiving doctoral d( 




— 


Percentage 








1975/76 


1976/77 


1980/81 


Arts and humanities 


8.6 


8.2 


in i 
8.8 


Education 


5.9 


6.5 


Engineering 


42 4 


41.6 


49.1 


Life sciences 


18.7 


18.9 


17.1 


MathefTiatics 




HA 


31.5 


Physical sciences 


22.2 


21.1 


21 3 


Professional fields 


15.3 


17.2 


16.6 


Social sciences 


12 


11.8 


11.9 


Total 


15.2 


15.2 


16.6 


Sourer Compiled from Dtgfst of Education Siatutics, vanouf years 



Table 1 5. Enrolment of foreign students in post-graduate education 
Percentage 



Australia 
PhD and doctorate 
Master's research 
Master's coursework 

Total 



U.7 
7.8 
6.8 

9.5 



14.6 
8,1 
7.5 

9.8 



1983 



15.6 
9.1 
8.1 

107 



Great Britain 
Universities 
Other 



Japan (numbers) 
Total 



1977/78 



38.6 
10 9 



(2 255) 



1980/81 



34.7 
10.4 



1979 



(2 397) 



1982/83 



35.0 
10.9 



1983 



(3 861) 



Sourer. Dala supplied by national auihorilics 



as half of all doctoral degree recipients. It appears that the viability of certain fields of 
graduate education is maintained to a great extent by foreign enrolments. 

Although educators and policy-makers generally agree that some participation of foreign 
students in research training is desirable, there is no agreement on what is an appropriate 
proportion and how. if at all. this should be regulated. The increasing number of foreign 
post-graduate students is a cause of much concern in the United States. The National 
Commission on Student Financial Assistance claims that: 

**One result of the withdrawal of young Americans from the rigors of graduate study is 
the increasing proportion of foreign students in graduate programs. (...) This situation 
should occasion no surprise. Foreign students support graduate enrolment and. 
ultimately, compete for vacant teaching positions. 
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Although thfe are understandable reasons for the increased incidence of foreign 
students in graduate schools, all of us must view this development with concern. The issue 
goes beyond the inability of foreign nationals to obtain security clearances needed for 
research in sensitive areas. Marvin Goldberger of the California Institute of Technology 
rhetorically underscored the longer-term implications of this trend when he told the 
Commission: "If we continue on our present course, we are going to have all fo'^jign 
students taught by ... foreign faculty, because they are the only ones who have 
PhDs"7. 

Attitudes of policy-makers towards the participation of foreign students seem to be quite 
different in France where the recent restructuring of post-graduate education has been in part 
designed to make the French system of earning graduate degrees more comparable to systems 
used elsewhere, and especially to the American PhD. One of the arguments used in proposing 
the changes was that the reorganisation would facilitate the participation of foreign graduate 
students: 

"The reform of post-graduate studies, planned under the Bill on higher education, is 
meant to simplify and update our doctoral system, while, and at the same time, conform it 
more to the main systems of higher education abroad. 

(...) From an international point of view, the level of this doctorate will be the same as in 
other countries, and especially at the PhD level. It will also be easier to allow foreign 
young researchers to study in France in order to obtain a degree that is internationally 
recognised."* 

Such very different attitudes towards the participation of foreign students reflect not only 
the very different rates of participation of foreign students in post-graduate studies in the 
countries involved, but also different calculations of costs and benefits flowing from their 
presence. It appears that in the United States, benefits - in the form of international contacts 
and tuitions paid to the universities by foreigners - seem, in the eyes of certain policy-makers, 
to be outweighed by costs, whether these are calculated in terms of financing the education of 
foreigners or take the form of competition in the labour market by those recipients of graduate 
degrees who choose to remain in the United States, and the apparent dominance of foreign 
students in areas of learning felt to be of particular national importance. Such calculations 
must be very different in France where the wish to attract foreign students remains a policy 
goal despite the fact that they pay no tuition and their attendance does not serve as a source of 
additional revenue for the universities. 
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Chapter 4 

THE FINANCE OF POST-GRADUATE STUDY 



In the majority of Member countries for which information is available, students finance 
post-graduate study and research in a complex variety of ways, ranging from part-time 
employment wholly outside the university, through support from parents or wives/husbands, 
to support by means of a fellowship intended specifically for training of new researchers. In 
countries with large, long-established and highly-developed systems of post-graduate 
education (such as France, the United Kingdom or the United States) this internal complexity 
IS very great, as will appear later in this chapter. But despite this internal complexity, it is also 
possible to make some comparison between countries on the basis of the existence/non- 
existencc of a central fellowship scheme for post-graduate support, and the scale and 
administration of any such scheme. That is to say, in a number of Member countries there are 
support schemes - such as the Post-graduate Awards of the British Research Councils, the 
Commonwealth's Post-graduate Award scheme (CPAS) in Australia, the Allocations de 
recherche of the French Ministry of Industry and Research - which exist for the purpose of 
supporting the training in research of a significant number of post-graduate students. The 
number, value, and distribution between disciplines (and perhaps universities) of these 
fellowships are central instruments of policy towards post-graduate education: other than the 
framing of regulations and control of capital investment, it is perhaps the major means 
available to central authorities for implementing any such "post-graduate education policy". 
This includes, of course, the framing of manpower requirements with regard to research 
scientists and the attempt to bring training into line with such requirements. In certain other 
countries the situation is totally different. In countries such as the Netherlands and Norway, 
in which the preparation of a doctoral thesis has not traditic My been a student activity, 
schemes of this sort do not exist. Research training has tendeu to be financed either from 
university employment, or on the basis of a research proposal submitted to a Research Council 
by an established scientist, and judged in scientific terms. 

Whilst the trend towards professionalisation of post-graduate training (which will be 
discussed in Chapter 8) tends to have as one of its elements the introduction of a specific 
scheme of post-graduate support - so that there is, as It were, a gradual shift towards the first 
of these iwo structures - there are at present clear differences in this respect. The discussion in 
this chapter, therefore, divides into two parts. In the first part these overall pictures are 
contrasted. In the second, the focus is upon current policy towards fellowship schemes, where 
these exist. As suggested above it is here that **post-graduate education policy" finds its 
clearest exemplification. 



Overall Patterns of Support: The Changing Picture 

Japan, the United States, the United Kingdom and Sweden are examples of countries 
with professionalised post-graduate training, though with very different patterns of support. 



Since it has not been possible to put data on to comparable bases, they are shown separately for 
each of these countries in Tables 1 6-20. Japanese data suggest a small decline in the extent of 
support from scholarship schemes, and a corresponding growth in support from parents. 
Parental support now seems to provide for over 40 per cent of Japanese post-graduate 
students. This is a very different pattern from that shown by other countries. 



Table 16. Jtpu: Perceatafe dfefributkM of educatkmal expe^ 
of post-gnichnite students by sources of income 



Sovfottof support 


1976 




1982 


Yearly amount in Yen 


Per cent 


Yearly amount in Yen 


Percent 


Payment by parents 
Scholarships 

Income from part-time job 
Income from futt-time job or others 

Toul 


342 800 
288 500 
232 000 
57 500 

921000 


37.2 
31.3 
25.2 
6.2 

100.0 


585 700 
411 400 
341 100 
64 100 

1 402 300 


41.8 
29.3 
24.3 
4.6 

100.0 



Sourer. Minirtry of Education. Science and Culture. Report on StudetOi liWup «nd dau supplied by Jspancsc authontics 



The situation in the United States is rather complex, due to the considerable variety of 
federal schemes providing for support of graduate study and research. Table 1 7 shows roughly 
25 per cent supported from federal government funds - a figure which has not changed much 
in the course of the last years - 35-40 per cent supported by academic institutions themselves 
(for example as teachmg assistants), and a slightly smaller percentage supporting themselves. 
The category "other'' includes notably industrial support. This apparently constant level of 
federal support (but for full-time students in science and engineering only) in fact conceals 
two contrary trends. On the one hand, there has been a continuing fall in the availability of 
fellowships financed by the research agencies of the federal government. More or less 
balancing this, however^ has been an increase in the number of research assistantships 
available in federally-financed research projects. Federal support of this kind is largely 
concentrated in the natural sciences, biomedical sciences and technology/engineering. 
Private foundations, which have had a more significant role in other areas of study have also 
contracted. Whereas in 1972 private foundations provided fellowship support for some 5.3 per 
cent of doctoral students, in 1981 this had declined to less than 3 per cent. Industry has taken 
up little of the slack. •'Although corporate involvement in graduate education is growing and is 
having a salutary effect on shortages in engineering, testimony from corporate representatives 
makes clear that they see only a limited role for corporations in supporting graduate 
education". The decline in federal fellowships has been made up in a number of ways: through 
growing institutional and state support, through borrowing, and through self-support. 
Although borrowing is not generally the principal source of support, a growing proportion of 
students finance their graduate study partly through this means (12 per cent in 1972, 25 per 
cent in 1982). Self-support (work, support of parents and spouse) is also of growing 
importance -and in this respect the figures of Table 17, which are limited to science and 
engineering, are unlikely to be typical of the whole range of disciplines. There is evidence that 
in 1980/8\ of all graduate students, over half supported themselves (or were supported by 
their families). 
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Table 1 7. United SUtcs: Sources of support of fuU-time students 
in science and engittMiing 



Percentage 




1975 


1977 


1981 


Federal agencies 


23 


23 


22 


Institutions 


37 


37 


39 


Self 


32 


32 


30 


Other 


8 


8 


9 


Sourer Comptkd from Sciencr Indicators 1 982, Appendix TtWes 5- 1 9 



Figure 2 

FULL-TIME SCIENCE AND ENGINEERING GRADUATE STUDENTS IN DOCTORATE-GRANTING 
INSTITUTIONS BY TYPE OF FEDERAL SUPPORT: 1974-81 



Thousands 30 



25 - 



20 



15 - 



10 - 



5 - 



7 

Research 
assistantships 



7^ 

Fellowships 
trameeships 



OXher types 



1974 



T" 

76 



78 



81 



Source: Science Indicators 1982, Figure 5-14. 



In the United Kingdom, too, the major governmental schemes of fellowship support, 
operated by the various Research Councils, are largely limited to the natural and biomedical 
scien'^c^, technology and the social sciences. Data for British students (Ic. excluding the large 
prop^*t'on of foreign students) in universities (excluding polytechnics and other colleges) in 
the fields for which three of the Rei^^^arch Councils are responsible (natural science and 
engineering, social science, and e*. vironmental science) are given in Table 1 8. It is clear that in 
these fields the Research Councils were the principal supporters of post-graduate education of 
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Table 18. United Kingdom: Sources of support for scientific post-graduates 
in universities (borne students only) 1974-1975 and 1979-1980 

Science and Technology by Subject Group 







3i December 1974 




31 December 1979 


Eng/Tcch, 


Sa, 


Soc 
Admin, 
ft Bus 

Stud 


TotsI 


Eng/ 
Tech 


Sci, 


Soc. 
Admin 
Si Bus 

Stud 


Toul 


Research Ccunctls 


1935 


5 314 


2 394 


9 643 


1 795 


5 645 


2 203 


9 643 


% 


(60) 


(69) 


(37) 


(56) 


(66) 


(76) 


(35) 


(59) 


UK Government 


















Departments, etc. 


225 


319 


1 320 


1 894 


205 


282 


1 826 


2313 


% 


(8) 


(4) 


(20) 


(11) 


(8) 


(4) 


(29) 


(14) 


No award 


392 


627 


1093 


2 112 


293 


466 


837 


1 596 


% 


(12) 


(8) 


(17) 


(12) 


(11) 


(6) 


(13) 


(10) 


Local government 


84 


106 


698 


888 


57 


89 


677 


823 


% 


(3) 


(I) 


(11) 


(5) 


(2) 


(1) 


(11) 


(5) 


UK University 


123 


524 


209 


856 


114 


434 


221 


769 


% 


(4) 


(7) 


(3) 


(5) 


(4) 


(6) 


(4) 


(5) 


Inr'istry 


200 


216 


ilO 


526 


151 


194 


79 


424 


% 


(6) 


(3) 


(2) 


(3) 


(6) 


(3) 


(1) 


(3) 


Charities 


19 


116 


23 


158 


9 


69 


23 


101 


% 


(1) 


(2) 


(0) 


(1) 


(0) 


(I) 


(0) 


(I) 


Others and not known 


173 


479 


609 


1 261 


94 


207 


371 


672 


% 


(5) 


(6) 


(9) 


(7) 


(3) 


(3) 


(6) 


(4) 


TMal 


3 181 


7 701 


6 456 


17 338 


2718 


7 386 


6 237 


16 341 



Sourer Advuofy Board for the Research Counals Report of the Working Party on Post- Graduate Education (HMSO. London 1982). Tabic 2.1 



*^home'' students and that - in science and engineering, though not in social science - their 
contribution has been rising. However, the picture is very difTerent if all students in all 
disciplines are considered. On this basis, the Research Councils between them appeared to 
support some 23 per cent of students in 1980 and 22 per cent in 1982, with government 
departments contributing a further S per cent. Self-support is of the order of 20 per cent. 

Swedish data, given in Tables 19 and 20, show a very different picture. The extent to 
which post-graduate study in Sweden is pursued on a part-time basis has already been 
mentioned. This becomes still clearer from these data. Nearly half of all Swedish 
post-graduate students finance their studies by means of a part-time post (or a fulNtime post) 
held outside the university. The figure has changed little over the past five years. A further 
30 per cent have typically held teaching posts or teaching assistantships within the university. 
Looking at the natural sciences alone yields a somewhat different picture, with fewer students 
occupied outside the university (32-34 per cent) and very many more occupying teaching 
assistant or other teaching posts inside (38-39 per cent). Relatively few students (even in the 
natural sciences) are supported from research project funds. As Table 20 indicates those who 
receive some type of university funding during their research training are far more likely to 
complete their degrees. 

In countries where post-graduate education is an informal matter, involving less 
^training" than the preparation of a thesis in the course of scientific and educational work, 
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Table 19. Sweden: 



PercenUge of active research shidents who fimwced their studies from different kinds of sources 
as reported for spring terms md, 1978 and 1981 



Faculty 



Fellowships 
(a different type as 
from 1976) 



1976 



1978 1981 



Research assistanu 
(financed from 
project funds) 



1976 1978 



1981 



Teaching 
asstslantships 



1976 1978 1981 



Other teaching 
posts in t^e 
university 



1976 1978 



Posts outside 
the university 



1976 1978 



1981 



Theology 
Law 

Medicine 
Dentistry 
Arts 

Social sciences 
Natural sciences 
Technology 
Forestry 

Veterinary medicine 

Agriculture 
Pharmacy 

Stockholm School of Economics 
All faculties 



16 

23 
7 

10 
14 

9 
15 
7 
1 

12 



11 



9 
11 
7 
4 
13 

11 

13 
6 
7 
6 



10 



7 

12 
7 
9 

15 

13 
17 

8 
6 
7 



10 6 9 
12 5 16 
12 20 13 



12 



12 
5 
11 



1 
1 

2 
2 

7 

10 
13 
16 
11 



9 18 
5 5 
28 



9 
5 

24 
51 
9 

13 
33 
43 
43 
4/ 

27 
35 
14 

23 



7 
3 
22 
47 
9 

14 

33 
38 
37 
39 

33 
38 
17 



3 
21 
52 

9 

13 
35 
35 
34 
32 

22 
40 
4 



22 22 



7 

19 
2 

23 
9 

12 

e 

6 
13 
18 

6 
6 
15 



6 
21 

2 
19 



13 
5 
5 
8 

10 

5 
3 

17 



7 

19 
2 

20 
9 

17 
4 

6 
9 
8 

6 
3 

19 



49 
38 
67 
42 
43 

44 

34 
42 
46 
27 

57 
44 
59 



42 

33 
66 
50 
47 

44 

34 
42 
33 
25 

50 
45 
74 



45 45 



61 
39 
68 
34 
47 

41 

32 
44 

33 
33 

43 
45 
55 

46 



Notr More than one type of source was reported for about 8 per cent of the students, no source at al> for 10*25 per cent 
Sourer Data supplied by U HA, Stockholm, 
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Table 20. Sweden: Proportkm of gnidintes until 1982 (Spring) 
among beginners in research training 1972/73 witb/witbout 
university funding^ 



Faculty 


With some type of 
university funding' 


'without university 
funding 




ToUl 
number of 
beg.nners 


Number of p^^„„., 
graduates 


Arts 


199 


45 


23 


264 


13 


5 


Social sciences 


274 


59 


22 


227 


12 


5 


Mathematics and natural sciences 


312 


144 


46 


88 


21 


24 


Medicine 


182 


115 


63 


100 


46 


46 


Technology 


257 


92 


36 


119 


19 


16 


All faculties 


1356 


511 


38 


854 


119 


14 



1 . Fellowships or .research or teaching assistanUhips or other teaching posu within the university 
Sourer Data supi^ied by UHA. Stockholm 



Statistics on financial support are more or less non-existent. Many, perhaps the majority, of 
those who are preparing their doctoral theses in the Netherlands are members of the staff of 
the universities, with duties in teaching and research. They have the status of faculty, not 
student, and many of them either have permanent (tenured) appointments, or can expect to 
get their tenure after a three- or four-year probation period. In addition there exist the 
so-called '*doorstromers'* (literally, those **flowing through** the university), hired on a 
tempoiary basis in order to write a dissertation. Doorstromers are often financed by Research 
Council (ZWO) funds, on the basis of a proposal made by the head (usually professor) of the 
research group in which they will work. It is the proposal which is judged, on its scientific 
merits, for support. Even though funds of this kind are available in all fields, doorstromers are 
concentrated to a large degree in the natural sciences. A recent study of three faculties (arts, 
natural science, social science) in each of six Dutch universities, showed that 12 per cent of 
doorstromers were in the social science faculties, 10 per cent in the arts faculties, and 78 per 
cent in the natural science faculties^. Proposals currently under discussion in the Netherlands 
move very much more in the direction of practice abroad. These proposals, which introduce 
the concept of **assistant-in-training**, can only be understood in relation to the broader 
question of the professionalisation of research training in the Netherlands, and are taken up 
again in Chapter 8. In Norway, there are differences between the pattern of support for 
post-graduate studies at different levels. Those preparing a doctorate are supported mainly 
from their employment at the universities, and the Ministry of Cultural and Scientific Affairs 
presupposes that their studies should be adjusted to the existing resources of institutions and 
not separately financed as doctoral studies. On the other hand, those working towards the 
intermediate degrees do receive separate government support in the form of grants and loans. 
Loans constitute approximately 80 per cent of the total support. The rising expenditure on 
student aid has been of concern to the government since the end of the seventies and the real 
value of student loans and grants has declined since then. 

Clearly it is difficult to summarise so complex ? picture as these various national systems 
together compose. What is apparent is that in noneof these countries - and the same is almost 
certainly true for almost all other OECD countries - does the possibility of strict manpower 
planning through control of finance of study exist. Either support of post-graduate study is 
almost invisible (as when no such educational cycle exists, or when support is mainly from 
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other employment), or where fellowship schemes do exist these support only a minority of 
students. The only apparent exception is science and technology in the United Kingdom, at 
least if non-British students are excluded. Even though many of these schemes have declined 
in scale, supporting fewer students, there have generally been possibilities to find other sources 
of finance. Though strict manpower planning would seem impossible, this does not, however, 
mean that funding bodies (Ministries, Research Councils) operating such schemes have not 
sought to use them as the basis for policies of one kind or another. We shall now deal with the 
development of policy towards post-graduate education as reflected in the allocation of 
student support. 



Student Support Policies 

In describing developments in policy towards post-graduate student support in some 
Member countries, a number of general tendencies can be derived. In the United Kingdom, 
schemes are operated by each of the five Research Councils. The number of new awards made 
yearly over the past decade shows a sharp decline since 1 977/78 in support for post-graduate 
training in the environmental and earth sciences, and a pronounced growth since 1980/81 in 
the fields of natural science and engineering. This shift towards the natural and engineering 
sciences is expected to continue. Within each of the Councils, practice is to determine each 
year the distribution of awards between the main groups of disciplines for which each Council 
is responsible: each science field receives its allocation. In fact, the planned increase in he 
number of new awards for the support of post-graduate students is mainly due to an increase in 
the number of awards made available specifically for research and study in the field of 
information technology. In the biomedical field, too, policy provides for increases in support 
carefully tailored to priority fields. Thus the Medical Research Council plans to double the 
number of awards in the field of recombinant DNA technology research, and for advanced 
study in fields related to the operation of the health services. 

Post-graduate student support policy thus consists principally in planning the overall 
numbersofawards to be made available and their distribution between fields of science, on the 
basis of assessments of manpower priorities. A recent policy report on Post-graduate 
Education (produced by a Committee under the chairmanship of the Vice-Chancellor of 
Cambridge University) sought to broaden the discussion. The report dealt with the level of 
support - where they backed off from recommending a major increase in the value of the 
studentship because they recognised that this would be achieved only ai the expense of other 
scientific activities or the number of awards. A loan scheme was also rejected^. 

"What we would like to see, however, is a good deal more flexibility introduced into the 
way the award scheme operates. On the one hand we would like to see Councils allowed to 
pay in exceptional circumstances above the agreed normal level of award - as they can 
already do for awards connected with a Teaching Company, and as the Manpower 
Services Commission can already do for all of its awards. Since Re<icarch Councils are 
already cash-limited, we see no reason to retain other constrainti their freedom to 
award. For the same reason, we think that Councils should be free agree the normal 
level of a postgraduate award - which would of course have to be the same for all 
Councils. 

On the other hand, we would like to see Councils make more use of "fees-only** awards. 
The most obvious case we have in mind is that of post-experience candidates for a course 
in business management. In some cases the employer will be willing to pay the 
candidate's maintenance costs - and even if not, the candidate should be willing to 
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borrow money since he is taking the course in order to increase his earning power - but 
there is a stronger reluctance to pay fees. If "fees-only'" awards were allowed, the limited 
amount of money which the SSRC can spare to support business management courses 
could be spread much more widely 
The proposal to provide partial support is now being tried out on an experimental basis by the 
Economic and Social Research Council (previously SSRC) in the field of management 
studies. 

In Australia the Common weaUh Post-graduate Award Scheme (CPAS) has been 
operated on a quite different basis, and does not provide for tne same kind of "manpower 
planning'' a^ the British Research Councils attempt. The procedure here is that the number of 
awards available is distributed between the various universities on the basis of their record in 
attracting post-graduate students, in terms of both number and quality (Table 21 ). According 
to a recent study by Professors Hill, Johnston and Smith "this produces an essentially 



Tabic 21. Austnilbi: Commonwealth post-gniduate awards 1959-1983 
Number and value of awards, number in training and proportion of scholars 



Year 


Value of 

award <n S 
1 


Toul No of 

new awards 
2 


Total No 
of awards 

2 


Research 




Course 


Research scholars 
as a proportion 
of all enrolled 

research students 


Post-graduate 
awcrd scholars 
as a proportion 
of H/D studenU 


New 


In 
training 


New 


In 
(raining 


1959 


1400 


100 


100 


100 


100 






4.5% 


4.5% 


1960 


1400 


100 


173 


100 


100 






6.2 


6.2 


1961 


1400 


100 


217 


100 


217 






6.8 


6.8 


1962 


1600 


125 


266 


125 


266 






7.0 


7.0 


1963 


' 600 


225 


340 


225 


340 






70 


7.0 


1964 


1 800 


225 


469 


225 


469 






8.7 


8.7 


1965 


1 800 


300 


634 


300 


634 






10.3 


10.3 


1966 


1 800 


400 


874 


400 


874 






11.6 


11.6 


1967 


1 800 


500 


1 179 


500 


1 179 






.2.8 


12.8 


1968 


1 800 


500 


1 372 


500 


1 372 






14.9 


14.9 


1969 


2 350 


650 


1 629 


650 


1 629 






15.5 


15.5 


1970 


2 350 


650 


1 730 


650 


1 730 






194 


15.0 


1971 


2 600 


800 


1 955 


700 


1 571 


100 


98 


19.2 


15.7 


1972 


2 600 


800 


2 055 


700 


1 930 


100 


125 


19.7 


15.8 


1973 


2 900 


800 


2 055 


700 


1 931 


100 


124 


19.6 


14.9 


1974 


3 050 


875 


2 129 


725 


1 953 


150 


176 


19.4 


14.0 


1975 


3 250 


875 


2 191 


725 


2006 


150 


185 


18.8 


13.2 


1976 


3 250 


875 


2 183 


725 


2 001 


150 


182 


18.1 


12.4 


1977 


4000 


780 


2 201 


635 


2006 


145 


195 


17.5 


12.0 


1978 


4 200 


680 


2 022 


555 


1 840 


125 


182 


15.7 


10.6 


1979 


4 200 


680 


1 881 


555 


1 717 


125 


164 


14.3 


9.5 


1980 


4 200 


680 


1 816 


555 


1 652 


125 


164 


13.5 


8.8 


1981 


4 620 


775 


1 831 


635 


1 665 


140 


166 


13.4 


8.4 


1982 


4 620 


753 


1 984 


635 


1 798 


140 


186 


13.9 


8.5 


1983 


6 850 


900 




735 




165 









I. Value converted lo S for years pnor 10 1966 
2 CA E awards have been excluded. 



Sources: 

AVCC. Table 3, p U. unpublisSved. submission lo (he Department of Education, "Review of Need for Postgraduate Awards. 1980" 
CAPA submission Table 6. p 174. Postgraduate Finance", a submission to the AVCC Inquiry into Student Finance, September 1982 
Figures for 1978 and 1982 from Australian Bureau of Stattsttcs "University Statistics Master Tables". Table I A for each year 
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conservative system, determined by past performance, and, in this form, with little capability 
of responding to rapidly changing pressures or needs" x^e second stage involves the 
allocation to individual students by each university. This is done principally according to class 
or degree at the undergraduate level. The result is a fluctuating numoer of new awards, 
though supporting a declining share of research students, and a pattern of remarkable 
stability between disciplines. Although discipline is not a factor which enters into allocaiion of 
awards in any systematic fashion , the natural and applied sciences have received a more or less 
constant 50 per cent of the total awards made, year after year. In their report. Professors Hill, 
Johnston and Smith argue that the merit of an individual student is no longer to be taken as 
the single criterion in the allocation of awards. Separate schemes for social sciences and 
humanities on the one hand, and natural and applied sciences on the other should be 
introduced, so that allocation could take account of differences in criteria which might be 
relevant in each case. Moreover, they argue that the allocation of studentships should to i 
greater degree take account of strengths in research of different university departments, so 
that numbers of awards should be allocated to individual departments on the basis of an 
assessment of each department's strength in research: somewhat analogously to the practice 
of the British Science and Engineering Research Council. 

In Sweden, recent developments in the finance of post-graduate studies have had two 
particular thrusts. The first has involved making more visible that element in student support 
associated with research training. Recent reforms have led to the abolition of the junior 
teacher appointments which used to represent a combination of departmental duties and 
private study/research. Post-graduate student benefits now take the form of a grant. These 
grants, awarded by individual universities, can however be combined with a part-time 
appointment which is entirely devoted to departmental duties. The second thrust has been 
towards special support in priority fields of science and technology. A major concern within 
Swedish science and higher education policy is the possible shortage of research-trained 
manpower in certain fields of industrial and social relevance. A new type of award, the 
doctoral studentship, has been introduced precisely within fields identified in this way. 
Involving no duties beyond post-graduate studies, these appointments are intended to recruit 
highly-qualified students to research training in such fields. These awards are highly 
beneficial to their holders, not only because the level of remuneration is higher than with a 
grant but also because, unlike grants, they are combined with all the social benefits associated 
with tenure of an appointment. However, because the total co * of such a studentship to a 
university actually works out at approximately twice that of a student grant, relatively few 
have been established by the universities themselves. Some hundred have been established at 
the central level by the Research Councils. Whilst the whole question of student support 
schemes at the post-graduate level is currently under review, there is general consensus that no 
additional funds are likely to be forthcoming. There is thus some discussion of the benefits and 
drawbacks of further extension of the more expensive studentship scheme: this would clearly 
lead to a decrease in the total number of students who could be supported. (On the other hand, 
within the Swedish debate, this is accompanied by a view held by, inter alia, the National 
Audit Bureau, that the total scale of post-graduate training should in fact be reduced). 

In France, the principal system of subsidisation of student research training is the scheme 
of allocations de recherche operated by the Ministry of Research and Technology. Each year, a 
quota of awards is allocated to a particular department or formation - typically between 1 and 
10 -which the department then grants to chosen students preparing their doctorat de 
trdsiime cycle. Hitherto, 1 600 of these awards have been made available each year, each 
award lasting for a period of two years. The distribution of awards available in September 
1983, between fields of science, was: 
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Physics 


152 


Civil engineering, etc. 


105 


Mathematics 


69 


Natural environment 


152 


Electronics, etc. 


230 


Life sciences 


373 


Chemistry 


183 


Social sciences 


159 


Materials 


86 


Human sciences 


57 


Physical chemistry 


34 







Within the framework of a radical revision of the organisation and structure of qualifications 
within post-graduate education which has just been introduced in France (see below) this 
scheme is to be extended. At present, the government plans to increase the number of awards 
BiveiilMt under the al locations de recherche froin 1 600 to 1 900. It is also hoped to increase the 
duration of an award from the present two years to three years (except in certain cases). 
However these two desiderations, taken together with pressure to increase the monthly level of 
the award, are leading to uncertainty over the financing of the new scheme. It may be that one 
at least of these planned changes will be dropped. 

The increasing visibility of post-graduate education, and particularly research training, 
as a policy issue in its own right, is manifest in the developments described above. In various 
Member countries* studies, committee reports, and policy initiatives have been addressed to 
the question of finance of post-graduate research training, reflecting its significance as a 
means for the implementation of policy. In most instances form :1 research training support 
schemes have provided for a declining proportion of the total number of students carrying out 
post-graduate research. This is in line with the general decline in lunds for university research 
which took place through the 1970s. Accompanying this greater concern with post-graduate 
research training is an attempt to make the dimensions and the nature of the situation clearer. 
This is reflected not only in calls in some countries (e.g. Finland) for better statistics, but also 
in the change in the funding mechanisms employed (for example in Sweden). But most 
striking of all is perhaps the selective expansion which is now taking place. What the recent 
developments in the United Kingdom show most clearly, but is no less true in many other 
Member countries, is the selective targeting of new funds for training researchers upon areas 
of science and technology id. ntified as of priority importance with science and technology 
policy (information science" biotechnology, etc.). In cases where overall resources are 
limited - that is to say, are being held down - such as Sweden or the United Kingdom, this ts 
likely to be taking place at the expense of research training in fields seen as ""posterioritf . 
But since the formal support schemes operated by government agencies (usually for science 
and technology) rarely sapport more than a relatively small share of all research students, the 
extent to which this kind of manpower planning can be extended is necessarily limited. 
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Chapters 
INSTITUTIONAL LOCATION 



Concentration of Post-gradiuite Education 

Given the emphasis Df educational policies on productivity and efficiency, as well as the 
fact that the second hah' of the seventies and the early eighties saw only a modest rate of 
growth or actual declines in post-graduate education in a number of Member countries, it 
would be reasonable to expect a concentration of this education in a smaller number of 
institutions. Such a concentration could be further encouraged by patterns of financial 
support both in the form of direct support for post-graduate students and, more generally, in 
support for research. In times of financial pressure, funds could be expected to be directed 
preferentially to larger and more establishcci institutions. In Great Britain, there has been an 
cxpl'cit policy recommendation aimed at din;ctin;5 the allocation of funds to larger institutions 
and thus encouraging concentration of post-graduate studies in a smaller number of 
institutions: 

•There are some readily apparent ways in which students in small departments may be 
disadvantaged as against those in larger departme.'^ts though the consequences may be 
less serious in the social than in the experimental sciences. First they do not have the 
benefit of mixing with many other students involved in broadly the same discipline; 
contact of this nature is useful in maintaining morale as well as assisting in the education 
of students. Second, students in small departments are less likely to have easy access to 
the same range and quality of equipment as those in larger ones, or to that steady flow of 
ideas which comes from mixing with staff in large teaching departments. (...) For these 
reasons we think thai as a general principle, unless there are particular reasons to the 
contrary, the larger departments are likely to provide a richer environn::ent for research 
students th an those too small to give full facilities. This is an aspect we consider Research 
Councils should take into account in their selective approach to the allocation of 
quotas."^* 

Despite such pressures in the direction of greater concentration of post-graduate 
education in a smaller number of universities, it is noteworthy that in no Member country for 
•vhich data are available (with the possible exception of France) can such concentration yet be 
observed. 

In Sweden, which experienced a moderate growth in graduate enrolments, more 
institutions for research training were established as part of the university reform of 
1977. 

The number of universities granting graduate degrees, both master's and doctoral, has 
been increasing in Japan, which saw a modest rate of increase in the number of post-graduate 
students. In 1975 Japan had 213 universities granting post-graduate degreu, 131 of which 
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granted doctoral degrees. By 1980, the number of institutions granting graduate degrees had 
increased to 257, 169 of which granted PhDs. By 1983, 268 Japanese universities had 
graduate programmes and 179 granted doctoral degrees. 

In Finland, where the numbei of institutions offering post-graduate training has 
remained stable, the proportion of degrees granted by the largest institution - the University 
of Helsinki - had actually declined from 48.5 per cent in the 1970/71-1974/75 period to 
41.8 per cent for the academic years 1975/76-1979/80. There has also been no regional 
concentration: in the academic years 1970/71-1974/75, 82 per cent of all post-graduate 
degrees were awarded in the southern institutions of higher education in Helsinki and Turku. 
During the following five years, the share of post-graduate degrees granted by these 
institutions declined to 74 per cent. 

Another country in which one cannot observe any concentration of graduate training is 
Australia, one of the few countries with a steady rate of growth in post-graduate enrolments. 
In 1975, the five largest Australian universities (Sydney, New South Wales, Melbourne, 
Monash and Queensland) accounted for 72.9 per cent of all graduate student enrolments. In 
1983, the same five largest universities accommodated 58 per cent of the total post-graduate 
enrolment in Australia. 

Despite the df^cline in the total number of doctoral degrees granted in the United States, 
there is no evidence of increased concentration of graduate studies in a smaller number of 
institutions. In 198 1 /82, there were 452 universities granting doctoral degrees, and additional 
662 institutions offering some post-graduate education (Master's degree and beyond, but no 
PhD).' The percentage of a" ^hDs granted by ten schools granting the highest number of 
degrees had declined from -,1.9 per cent in 1971/72 to 17.5 per cent in 1980/81. Similar 
decline can be observed when one considers the first 25 and the first 61 universities granting 
the highest number of PhDs (Table 22). 

If data from these countries can be considered representative, then, despite the 
predictions that the general contraction of graduate training in the late 1970s and early 1980s 
would result in a greater concentration of post-graduate studies, and despite the policy 
preferences expressed in certain countries to concentrate post-graduate training in a smaller 
number of "^centres of excellence", the expected trend towards greater concentration of 
post-graduate training can not yet be observed. It is difficult, however, to ascertain whether 
this represents a failure of policies (or of will in the face of the aspirations of institutions. 



Tabic 22 United States: Concentration of doctoral study 





1971/72 


1975/76 


1980/81 


Number (and % of the 








total) of doctoral degrees 








granted in: 








10 schools granting the 


7 306 


6 586 


5 767 


highest number of doctoral degrees 


(21.9) 


(19.3) 


(17.5) 


25 schools granting the 


14 136 


13 046 


11 659 


highest number of doctoral degrees 


(42.4) 


(38.3) 


(3?.4) 


61 schools granting the 


22 860 


22 106 


20 048 


highest number of doctoral degrees 


(68.5) 


(64.9) 


(60 8) 


Total number of doctoral 


33 363 


34 064 


32 958 


degrees granted 


(100) 


(100) 


(100) 



Source. CalCw.aled from Digest of Ed -atton Statistics 1983-84. Table 1 16 
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especially those newly established in the 1960s, to provide the highest possible levels of 
education), or whether there has indeed been no concerted policy pushing in this direction 
(despite the claims made for its desirability in some countries). 

The Corporate Classroom 

The United States case study on the Role and Functions of Universities refers to a 
phenomenon which appears not yet to have taken root in any other Member country, and 
which is referred to as •^the corporate classroom". By this is meant the extension of higher 
education provision out of the traditional academic system. **Business and labour organisa- 
tions", the report points out, •^are developing their own systems for providing post-secondary 
education not only for skills development, but as a substitute for graduate or professional 
education as well". 

•^Businesses are •^competing'' with colleges and universities for non-employee students as 
well. For example, ii: 1973 the Arthur D. Little Company was the first corporation in the 
United States granted state approval to award graduate degrees. The company's 
management institute awards a Master of Science in Management. Since 1 970 the Rand 
Graduate Institute, organised by the Rand Corporation, has offered a doctorate in policy 
analysis. These graduate programmes are accredited and viewed by the ^--tness 
community as equivalent to university-based graduate programmes." 
A beginning has been made for formal recognition and accreditation procedures for these 
non-university programmes. The American Council on Education, together with the State 
University of New York, has instituted a review procedure, and •^To date, over 2 000 courses 
at 138 corporations have been identified by the ACE programme and have received 
credit-hour equivalency recommendations". Beyond this, the United States caso study sees 
growing competition for universities and colleges from Trade Union education centres and 
those run by the armed services. There is as yet no indication that higher educational 
institutions elsewhere face competition of this kind. Yet, given the tremendous interest (on the 
part of students and of industry) in business and commerce-ori^ni ed professional programmes 
(sec Table 3), as well as the efforts now going into seeking to iimovate in university-industry 
relations, it would be surprising if the same challenge did not ultimately emerge elsewhere. 
Perhaps multinational corporations will be its carriers, for they indeed spend vast sums on 
employee training, and such developments may seem a lor^cal extension and formalisation of 
the efforts they already make. 
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Chapter 6 



THE DURATION OF RESEARCH TRAINING 
AND THE PROBLEM OF NON-COMPLETION 



In most countries for which information is available, and which have a "professionalised" 
system of research training, the nominal duration of the training is 3-4 years. It is generally 
considered that the student should be able to acquire the necessary knowledge and skills, carry 
out his/her project, and write the results into an acceptable dissertation in 3-4 years of 
full-time study. Yet this.norm bears little relation to reality. Relatively few students succeed 
in obtaining their doctorates within this period of time, and many gradually abandon their 
work and never complete their dissertation. Irrespective of country, the situation seems 
typically to be more serious in these respects in some fields than in others. The whole issue, and 
its causes, is a major one in current discussion of post-graduate education. In the attempt to 
come to grips with the problem, and to develop means of reducing what seems to be a growing 
problem of lengthening of studies or non-completion, research studies have been carried out in 
a number of Member countries. 

There are a number of ways in which the problem may be expressed, and the data 
available are not strictly comparable. One aspect is the duration of studies and the effects of a 
long (or lengthening) training period upon t^ae age at which the graduate is available to enter 
employment fully trained. In a number of countries, and particularly those with a very long 
(traditional) doctorate, there has been concern expressed at the fact that PhD-holders are 
often not available for employment until their mid- to late 30s - at which time, perhaps, their 
interests and commitments are more **set** than (at Irast non-academic) employers would like. 
Data for the United States are presented in Table 23. These confirm the view expressed in the 
report of the National Commission on Student Financial Assistance, that ''the length of time 
taken to complete a degree has increased in all fields, especially in the humanities and the 
social sciences^. Data show that except in mathematics and engineering, life and physical 
sciences, there has been an increase in the age at which students receive their PhD. They also 
show that the number of years elapsing between receiptof the bachelor's and doctorate degree 
has similarly been increasing. However, what is not ascertainable from these figures is 
whether or nc^ this increase is due to students taking time off from studies (perhaps postponing 
the beginning of graduate work). 

Nor does this table take account of students who fail to complete. Data from the United 
Kingdom, which also leave aside students who fail to complete, also show that typical duration 
of doctoral study varies between disciplines and is significantly longer in the social sciences 
than in the physical sciences (Table 24). 

Data for Sweden presented in Table 25 show comparable inter-disciplinary variations, 
and also show that, as in the United States, the time taken to complete doctoral training has 
been increasing through the 1970s, and - again - especially in the social sciences and the 
humanities. 
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Table 23. United Sutes: Median age aC (be Hme of docCoraCe 
and median time lapse from bachelor's to doctor's degree 



1972-73 1975-76 1976-77 1980-81 

All fields 



Ace 


31.3 


J 1 .o 


^1 .0 




Time lapse 


8.4 


o.u 


ft 9 
0. / 


0 A 


Education 








Ace 








J 1.0 


Time lapse 


9.2 


12.6 


19 ^ 

1 Z.J 




Engineering 










Age 


30.4 








Time lapse 


7.7 


7.5 


9 ^ 


9 0 


Humanities 










Ace 




"19 ^ 


0 


lie 


Time lapse 


9.2 


9.7 


9.9 


1 U.O 


Life sciences 










Age 


"to 1 

OKI. 1 


90 0 


jU.U 


irt 1 
JU 1 


Time lapse 


7.2 




9 9 


9 1 


Mathematics 








Age 


29.1 


29.1 


29.1 


29.2 


Time lapse 


6.8 


6.9 


69 


6.9 


Physical sciences 










Age 


29.1 


29.0 


29.2 


29.0 


Titiie lapse 


6.7 


6.7 


6.9 


6.7 


Professional fields 










Age 


33.2 


33.7 


33.9 


34.2 


Time lapse 


10.0 


10.6 


10.7 


11.1 


Social sciences 










Age 


30.5 


30.7 


-30.9 


32.0 


Time lapse 


7.7 


7.8 


3.0 


9.0 



Sourcf Dtgfst of Educational Statistics !983-84 



Systematic data on non-completion - the extent to which students beginning doctoral 
training eventually fail successfully to write their thesis - are scanty. Statistically, where no 
upper limit (maximum time period within which a dissertation must be presented) exists, 
there is of course no strict definition of "non-completion" possible. One can only define, 
arbitrarily, some period of time and refer to the proportion of students who have failed to 
complete within that period. Table 26 docs this for PhD students from Cambridge University, 
one of the most selective in the United Kingdom. The clear difference between the physical 
and the social sciences and humanities, suggested by duration data from which non- 
completers weiv^ excluded, is borne out here. Thus, whereas 91.3 per cent of students in 
physics/ chemistry and 88 per cent of students in engineering have completed in 8 years, this is 
true of only 57.8 per cent in English and less than 50 per cent in social sciences. The problem 
of non-completion in Sweden appears to be more acute than these figures from one British 
university. If the same 8 year cut-off point is taken, then it is apparent that the proportion of 
entering graduate students who obtain their PhDs within this period varies from ± 30 per 
cent in the natural sciences to ± 10 per cent in the arts and social sciences (Table 27). 

Since data are available for relatively few Member countries the scope for generalisation 
is clearly linfiited. Nevertheless, on the basis of what is available, it does seem reasonable to 
believe that in a number of countries: a) there is a major problem of non-completion and an 
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Table 24. United Kingdooi: Time taken to complete 
all t!ieses submitted in 1978-79 



Time lakcn 


English 


Physical 
science 


Biological 
science 


Social 
science 


Toul 


Up to 3 years 


32 


23 


36 


19 


29 


3 to 4 years 


32 


49 


37 


23 


37 


4 to 5 years 


26 


25 


23 


46 


27 


Over 6 years 


10 


3 


4 


12 


7 


100 


100 


100 


100 


100 



These figures of course take no account of students who never completed 
Source ABRC Report (note 5). Table 3 3 



Table 25. Sweden: Length of study for degree in research training 

(Median number of terms from matriculation 
as a research student to doctorate) 



Faculty 


1975-76 


1977-78 


1980*81 


Theology 


10.0 


14.5 


13.0 


Law 


11.0 


17.5 


13.0 


Medicine 


9.0 


10.0 


12.0 


Dentistry 


11.0 


15.5 


17.0 


Arts 


14.5 


!6.0 


20.0 


Social sciences 


13.0 


15.0 


19.0 


Natural sciences 


14.0 


15.0 


15.0 


Technology 


11.0 


13.0 


13.0 


Forestry 


12.0 


17.0 


17.5 


Veterinary medicine 


10.0 


9.0 


120 


Agriculture 


14.0 


19.0 


14.0 


Pharmacy 


13.0 


12.0 


13.0 


Stockholm School of Economics 


13.5 


11.0 


15.5 


All faculties 


12.0 


14.0 


14.0 



Source Data supplied by UHA. Stockholm 



Table 26. United Kingdom: Time taken by PhD students 
at Cambridge University to complete their studies 





a; 


b) 


c) 




English 


15 


20 




57 8 


Modern languages 


16 


19 


24 


67.0 


Economics and politics 


22 






49.2 


History 


14 


19 




62.6 


Engineering 


11 


12 


14 


88.0 


Geography and geology 


11 


13 


16 


83.5 


Mathematics 


10 


11 


14 


77.2 


Physics and chemistry 


10 


11 


12 


91.3 


Biology 


\0 


12 


13 


86.3 



a) Number of terms needed for one-third of students to succeed 

b) Number of terms needed for one-half of students to succeed 

c) Number of terms neetled for two^thirds of students to succeed. 

d) Percentage of students v^ho succeed within 8 years 
Source ABRC locctt (note 5). Table 3.4. 
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Tabic 27. Sweden: PerceaUge of new entrants in research education 
academic years 1972/73 - 1978/79 who were awarded degrees 
four to ten years after beginning of studies 



Faculty 



Arts 



Social sciences 



Natural sciences 



Medicine 



Technology 



All faculties 




4 
5 
6 
7 
8 
9 
10 

4 

5 
6 
7 
8 

10 

4 

5 
6 
7 
8 
9 
10 

4 

5 
6 
7 
8 
9 
10 

4 

5 
6 
7 
8 
9 
10 

4 

5 
6 
7 
8 
9 
10 



New entrants in academic year 



'972/73 1973/74 1974/75 1975/76 1976/77 1977/78 



3 
4 
5 
7 
9 
10 
13 

3 
4 
5 
6 
9 
14 

4 

9 
14 
23 
31 
36 
41 

17 
29 
35 
42 
48 
55 
57 

6 
10 
14 
20 
23 
27 
30 

6 
10 
13 
18 
22 
26 
29 



3 
4 

6 
8 

10 
12 

4 

5 
6 
7 

10 

6 
9 
18 
26 
34 
43 

20 
28 
36 
44 
51 
56 

6 
11 
15 
19 
23 
29 

9 
13 
17 
22 
26 
31 



4 

6 
7 
9 
12 

3 
5 
11 

20 
28 



11 

20 
30 
41 
49 



5 
10 
17 
25 
32 



5 
9 
14 

20 
26 



4 

10 
19 



12 
22 
31 
42 



3 
7 

13 
18 



12 
18 



4 

7 

13 



12 
19 
32 



3 
6 
13 



5 
8 

15 



1978/79 



19 
23 



15 



Sourer Data lupplted by UHA 
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apparent lengthening of the period which is ^squired for the preparation of a thesis; and 
b) these problems are very much more acute .n the social sciences and humanities. 

To some degree, it is likely that the lengthening of studies as well as the differences in 
typical length between fields can be attributed to part-time study. As was discussed earlier, 
not only is there something of a tendency for the extent of part-time study to increase, but also 
it is more prevalent in precisely those fields (social sciences, humanities) where length and 
lengthening of study are most problematic. Data from France bear out the association 
between part-time study and length of doctoral training even in a discipline seemingly less "at 
risk" - chemistry (see Figure 3). Yet this is not a sufficient explanation. 

On the one hand, there remains the problem of non-completion. Is this to be explained in 
terms of part-time study? If so, one may reasonably ask why this should be so. Moreover, there 
may be other factors which need to be invoked in order to understand non-completion even 
among students working full-time at their research studies. A number of enquiries have been 
addressed to these questions. In the United Kingdom a study by Rudd, quoted by the ABRC 
Report^ identified the following as amongst the major determinants of failure to complete 
research training: 

- Poor supervision, especially at the early stages of planning research; 

- Lack of knowledge of research techniques; 

- Inadequate motivation: some students had just drifted in with no clear purpose other 
than to continue to enjoy the benefits of university life. 

The United Kingdom Working Party on Post-graduate Education also took the views of 
other relevant individuals and organisations as to the causes of non-completion. The SSRC 



Figure 3 

FRANCE: TIME BETWEEN OBTAINING THE DEA OR EQUIVALENT AND 
OBTAINING THE DOCTORATE 



HAS BEEN EMPLO* ED DURING 
PREPARATION OF THESIS 



r 

40 



"T" 

30 



T" 

20 



Chemistry 



HAS NOT BEEN EMPLOYED 
DURING PREPARATION OF THESIS 



A Duration^ A 



6 years + 
5 years 
4 years 
3 years 
2 years 

1 year - 



10 



T" 

20 



T" 

)0 



"T 

40 



T" 

50 



T" 

60 



-► % 



1 . Students who took 8 or n-'ore years to obtain the doctorate were eliminated, they represent 4.5 % of the 
sample. 

Source: APEC, Le$ docteurs en chimie 1 983. 
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(now ESRC), which supports considerable numbers of students receiving research training in 
the social sciences, referred to'*the student's academic quality, his preparedness for research 
in regard to knowledge of method and techniques, the quality of the research environment, the 
ambitiousncss of the student's research enquiry The implications of Rudd's study and of 
the views of the SSRC are that the problem is a complex one, of which some part of the 
explanation is to be sought within the environment in which studies are conducted - and in 
particular the provision made for the student's needs in terms cf supervision, etc. - and some 
part is to be sought within the student him/herself (motivation, willingness and ability to 
master the knowledge and techniques required). 

A study in Norway enquired in detail into research trainees' experience of the 
guidance/ supervision they received. Its findings are significant. It appeared that well over half 
of all those in recruitment positions (that is, posts set aside for trainee researcher:- - (Norway 
has not until recently had anything of a ••professionalised" system of post-graduate training) 
perceived a need for more systematic research training. This was particularly true of the 
humanities and social sciences. Trainees in these fields appear to have received the least 
supervision, and to be the most dissatisfied with the guidance they received. As to the ways in 
which they considered that their needs could best be met, differences also emerged. About half 
considered that what they wanted was individual guidance; about one-third preferred to work 
in a co-operative research team, while a very few preferred research seminars and training 
programmes, A review of this study by the NAVF Institute for Studies in Research and 
Higher Education concludes •'that recruitment personnel seem to think that informal and 
individual forms of guidance will be of more use than formal and structured research training 
programmes. This impression has been substantiated through interviews with research fellows 
and assistants. Most, however, point out that it would be important to combine individual 
guidance with more structured attempts" 

In Sweden, where the problem of non-completion has received considerable attention, a 
number of detailed studies have been carried out, and very many opinions as to the causes of 
the problem have been expressed. One recent study, based on interviews with both students 
and supervisors in a social science faculty, concluded that the external socio-economic 
circumstances of the student is a major factor: 

*The results indicate ihat in many respects the research students consulted form a 
heterogeneous group, with differing experiences and life-situations. There is a lot of 
evidence to suggest, moreover, that they were studying under widely varying conditions. 
Those with a high level of activity, for instance, tended more often to have project grants, 
post-graduate student grants, or jobs at their departments. Overall, those who had 
completed their doctorate seem to have enjoyed more favourable financial circumstances 
than the other research students. If we consider socio-economic conditions generally, the 
youngest PhDs must be regarded as the group with the most favourable conditions for 
studying. Students who gained their doctorates quickly were characterised, for example, 
by having had a clear idea of their research specialisation from the outset, having enjoyed 
financially favourable circumstances, and by having received supervision of a high 
quality. 

Students gaining their doctorate quickly were strongly motivated to complete their 
course in a short time. They were problem-oriented and began work on their thesis at an 
early stage. Their families wholeheartedly supported them in their studies. They were 
physically and mentally resilient and fully convinced of being able to complete their 
degree successfully. Their financial situation was sound. They had a very favourable 
opinion of their supervisors and received sound, regular supervision. Their research field 
was clearly defined. 
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Those who took a long time to complete their doctorate were less well off financially and 
not as motivated to complete the programme in a short time. One student changed to 
another university as a result of problems with her supervisor. In the other case studies 
completion was delayed due, inter alia, to family responsibilities, teaching duties, a 
mistaken choice of research model, and a demanding research field." 

The study also sheds light on personal qualities which, in the opinion of students and of 

supervisors, make for effective work: 

•*In the students' opinion, the qualities needed to produce a thesis were above all 
perseverance, energy, self-confidence, and an ability to concentrate. Inventiveness was 
rated as more important than either intelligence or a good memory. 
Students valued supervisors who were, for instance, widely read, knowledgeable, 
systematic, methodical, and well-prepared for supervisions. Praise was also expressed for 
supervisors who had a positive attitude, were active, encouraging, inspiring, stimulating, 
understanding, friendly, and so on. Supervisors themselves replied, inter alia, that they 
considered limited supervising experience, a lack of competence in a particular field, and 
insufficient moral courage to dissuade a weak student from continuing, to be factors 
which hindered effective supervision"'^. 

The lessons to be drawn from Swedish experience are complex and important. It is very 
clear, as Swedish authorities readily admit, that a simple requirement that a doctorate be 
completed in a given period is in itself an insufficient means of dealing with the problem of the 
dragging outof studies. This has been attempted in Sweden with a notable lack of *^uccess. 
Even when accompanied by effective selection of students - for example in terms of quality of 
first degree - there remain problems. Some of these relate to qualities of individual students, 
such as motivation. Others relate to the socio-economic circumstances of s*au».nts: adequate 
financial provision - but also the inhibiting effect of social responsibilities which come with 
increasing age. But just as importantly, constraints may inhere in the environment in which 
the student has to work and the nature, extent and quality of supervision which he or she 
receives. 

Recent policy discussion in this area has indeed addressed the responsibilities of 
universities and their staff in this regard, in Sweden it has been suggested, though far from 
agreed, that departments should considerably reduce the number of beginning research 
students whom they accept. If numbers were much smaller, it is argued it would be possible to 
give much more individual attention. Only full-time students should be accepted. Against this 
view, it is argi^^d that numbers would shrink too drastically: only about one third of students 
are willing to work full-time for their doctorates. Moreover, there is the danger that the best of 
them will be hired away before completing their studies. In the United Kingdom the ABRC 
Working Party on Post-graduate Education proposed a series of sanctions directed at 
universities, as well as a requirement that the Research Councils publish regularly statistics 
by university showing the proportions of the students they support who submit their 
dissertations within four yea^s. As to the sanctions: 

each of the SERC and SSRC should have a graded sequence of sanctions which it 
would apply to any university at which the submission rate relevant to ^ hat Council was 
unacceptably lew. The first and weakest of these would be to insist that an award holder 
had a designated supervisor and research topic before the university received the first 
instalment of his fees; the reason why we attach importance to this is that delay in the 
choice of a research topic, or the choice of too ambitious a topic, are two of the main 
causes of very late submission. The next sanction would be to take account of the 
university's low submission rate in determining the numbers of its quota awards and 
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perhaps even in assessing its applications to the pool. A third stage, which we hope would 
never prove necessary, would be to deprive the university of quota awards altogether until 
its submission rate improved. In all these cases we recommend that the action be taken in 
respect of an entire university rather than an individual department within it. 
It has been put to us that the second and third stages are too drastic, and that in any case 
they are aimed at the wrong target; if anyone apart from the student himself is to be 
blamed for failure to complete, it must be the supervisor, and therefore the sanction 
should be aimed at the individual bad supervisor rather than at his whole department or 
his university. The appropriate sanction is obvious enough; it would be that a supervisor 
proven to be unsaJsfactory because of the low submission rate of his research students 
would not be permitted in future to supervise Research Council supported students. 
We have two reasons for rejecting this argument: that it misreads the statistical evidence, 
and that the proposed sanction would be ineffective. First, we do not believe thai failure to 
submit is to be primarily blamed on the supervisor; we believe it to be a reflection of the 
ethos of a department or clump of departments."^ 

The British Working Party thus lays responsibility firmly with the university: it is the 
university department which has the responsibility for selecting good supervisors (or, put 
another way, "not choosing bad supervisors"). But the implication is profound, for it is implied 
here that there can be members of university staff who for one reason or another are not suited 
to supervising research students. 

Recent developments in France, however, go even further in seeking to ensure the quality 
both of supervisor and department. More will be said about the restructuring of post-graduate 
(third cycle) education in France in Chapter 8. For the purposes of the present discussion it is 
necessary only to draw attention to two aspects of the structure introduced in October 1984. 
New regulations in France seek in the first place toensure that doctoral training is located only 
in appropriate settings approved for the quality of the environment they provide to the trainee 
researcher; and in the second place to restrict the right to supervise the preparation of a 
doctorate to a senior scientist qualified by the habilitation d dinger des recherches. 

The assumption underlying the discussion in this section, as in most policy debates of the 
question of non-completion, has been that it is wasteful, reflects failings in the system, and has 
to be minimised through policy measures such as those discussed above. A minority of 
commentators see it differently. Some argue that if one looks at the process of post-graduate 
study and research not in terms of accreditation, but in terms of the acquisition of new skills 
and deepened understanding, then failure to achieve the formal end-qualification may be of 
little significance. Moreover, it has been suggested that students may sometimes enrol for 
post-graduate study with no real wish to complete the formal programme. It may be, for 
example, that while the individual looks only for a very specific course ~ for example to master 
a particular technique - the university offers this only as part of a larger "package" leading to 
a higher degree. The student may enrol with no intention of taking the parts of this package in 
which he or she has no interest. These two objections to the dominant assumption that 
non^completion is wasteful are of very different kinds and cannot be easily reconciled. The 
first is essentially a different way of looking at higher education from that perspective, 
dominated by considerations of effectiveness, managerial efficiency, which today largely 
dominates. The second objection is rather to the inflexibility of current arrangements, and 
implies the need for a more d la carte approach to the structuring of courses offered at the 
post-graduate level: a greater sensitivity to changing social and economic needs. Non- 
completion statistics, according to this view, are thus to some degree a measure of the failure 
of the system to respond adequately. This point is taken up again in the conclusions of the 
report. 
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Chapter 7 



THE EMPLOYMENT AND UNEMPLOYMENT 
OF HIGHER DEGREE GRADUATES 



It is clear from the various country reports that whilst the employment situation of 
university graduates is better than that of the working population as a whole, it has 
nevertheless been affected by the generally difficult economic situation in which Member 
countries find themselves. The implications of economic circumstances for post-graduate 
study, and the employment of holders of post-graduate degrees, are complex. In the first place, 
the demand for post-graduate training (discussed in Chapter 3) is likely to be affected in ways 
which are not easy to specify. For example, there is little dOubt that in the 1960s and 1970s 
-and perhaps particularly in the social sciences - post-graduate research seemed to offer 
many students an escape from a world of work of which they disapproved. Similarly, a lack of 
suitable employment prospects might under some circumstances lead to a higher demand for 
further study as a means of postponing unemployment or of improving employment prospects. 
According to some commentators, therefore, there is a difference between a group of 
post-graduate students not essentially oriented to employment at all, and a second group 
!;eeking either to postpone employment decisions or to improve its employment chances by 
acquiring marketable skills. At times of high demand, and especially in fields of high 
industrial demand for highly-trained graduates, further study may seem economically 
unwise. In certain areas of engineering, natural sciences and computing, the opportunity costs 
of continuing with post-graduate study have simply been too great (posing serious problems 
for universities in seeking to develop their own research in these fields). 

As statistics in Tables 28 to 34 show, holders of PhDs in particular and a fortiori of the 
'^pre-professionalised*' doctorates (awarded in a number of Member coun tries) have typically 
been oriented above all to university employment. But for reasons of economy, as is well 
known, there have been major cutbacks in the universities which have resulted in a profound 
shortage in academic positions. The Australian case study puts the r.atter in stark 
quantitative form: 

"Over the period 1980 to 1983, the university system recruited only around 300 new 
full-time tenured staff per year out of a full-time teaching force of about 8 000. In the 
statistical year ending 30 April 1984, only 166 university academic staff resigned their 
posts while a mere 119 retired. The problem is further compounded because of a 
concentration of current academic staff in the 35-44 year age bracket. Only about 9 per 
cent will retire in the next decade** (p. 56). 

This general pattern, which of ourse is not limited to Australia, has naturally had major 
implications for the employment prospects of higher degree graduates. 

Questions relating to the employment of holders of higher degrees have always been 
central to the policy-makers' concern with this level of higher education. The precise questions 
in the light of which policy assessments are made, however, change with time. This is 
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particularly the case in regard to those being trained in research, where concerns with 
oversupply and unemployment, and shortage in relation to the manpower needs of the 
research system, seem endlessly to follow each other. A decade or two ago, when manpower 
planning seemed to promise more than it does today, there were many OECD countries in 
which the hope of bringing the supply of research-trained manpower into line with 
••requirement** was widely entertained. Few now believe in the possibility of tailoring the 
supply of new researchers to the needs (or the demands) of the research system as a whole. But 
the hope has been abandoned only with regret. Practical realisation that assessments of 
demand (let alone need) fcr qualified scientists were of little value, and that (in many cases) 
the policy instruments to control output were not available, forced abandonment of this 
objective. Now, to be sure, it arises in more modest form, as governments confront those new 
sciences and technologies in which so much hope is vested. It was . aown, for example, that in 
the United Kingdom almost all the planned growth in financial support for post-graduate 
training would take place in information technology, biotechnology, and so on (see 
Chapter 4). 

The way in which underlying concern in this area has evolved is well illustrated by the 
Swedish case. Here, manpower planning -the -dimensioning" of post-graduate education - 
arose at the end of the 1 960s when the post-graduate student population was rising rapidly. It 
was feared that many of those training in research would be unable to find jobs of a suitable 
kind. However, the expected problem of surplus never arose. Admissions to post-graduate 
study began to decline, and the numbers taking degrees - entering the labour market with a 
post-graduate degree - fell very rapidly. However, the problem then began to emerge in the 
contrary form. How could the anticipated shortage of persons with higher degrees, especially 
in science and technology, be avoided? The Swedish Research Policy Bill of 1982 gives the 
National Board of Universities and Colleges (NBUC) the task of keeping supply of 
post-graduates and the employment situation under observation. 

A further aspect which has often been raised when these employment aspects of 
post-graduate training are considered is the question of whether, in their employment, holders 
of higher degrees actually make use of the skills which they have acquired. Are they in this 
sense satisfied ? Or is it rather that employers (presumably excluding the universities) simply 
take possession of a higher degree as an indicator of academic quality, and appoint without 
reference to the job which is to be done? In this context very sceptical comments have been 
expressed. Thus, in reference to the Working Party on Post-graduate Education in the United 
Kingdom, one of the professional institutions in the engineering field was: "It is, we believe, 
widely accepted that the traditional PhC type of training is of limited relevance to industrial 
problems.** In this chapter, available 'data on the employment of higher degree graduates are 
assembled, together with the results of a number of studies of use made of post-graduate 
training in subsequent employment. 

In the United States, extremely comprehensive data are available on the employment of 
the nation's stock of higher-degree-holders. Table 28 shows that in 1 98 1 , of the total stock of 
343 500 holders of the doctoral degree in science and engineering, some 54 per cent were 
employed within the education system. This compares with 58.7 per cent in 1973. However, 
there are very large differences between fields in which the PhD was obtained. Thus, only 
33 per cent of computer scientists and 32 per cent of engineers worked in universities and 
other educational institutions, compared with 74 per cent of social scientists. Another way of 
looking at the employment of the stock of scientists and engineers is in terms of the functions 
they fulfil, i.e. the kind of work they do. Table 29 shows how the 343 500 doctoral-level 
scientists and engineers were divided between various principal functions. It shows that, in 
1981, 30.0 per cent of men (34.0 per cent women) worked principally in teaching; 29.8 per 
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Table 28. United SUtes: Employed doctoral scientists and engineers by Seld, sex, and sector of employment: 1975-1981 
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200 




300 


500 


Women 




inn 


400 




inn 




3 


3 




Ann 


3 




1 nn 




"inn 




3 


3 




3 


3 




3 


3 


Environment scientists' 


10 


300 


14 600 


16 


000 


2 


200 


4 200 


4 


800 


5 200 


6 


200 


6 


800 


2 


000 


2 700 


3 


100 


1 000 


1 


500 


1400 


Men 


10 


100 


1400O 


15 


200 


2 


200 


4 100 


4 


600 


5000 


5 


900 


6 


400 


1 


900 


2 600 


2 


900 


900 


1 


400 


1 300 


Women 






6' ) 




onn 




3 


100 




onn 


200 




"inn 




Ann 




3 


100 




1 nn 


3 




inn 


100 


Engineers 
M-.n 


35 


800 


50 300 


57 


000 


17 


800 


26400 


31 


700 


13 000 


17 


000 


18 


100 


2 


700 


3 6CX) 


3 


800 


2 300 


3 


200 


3 400 


35 


600 


49 700 


56 


200 


17 


700 


26 200 


31 


200 


13000 


16 


900 


17 


900 


2 


700 


3 500 


3 


800 


2 300 


3 


100 


3 300 


Women 




inn 


500 




Rnn 




1 nn 


300 




Ann 


100 




onn 




onn 




3 


3 




3 


3 




3 


100 


Life scientists 


58 


000 


80 100 


86 


700 


7 


200 


1 1 500 


13 


500 


39 200 


52 


200 


56 


800 


6 


100 


7 500 


7 


600 


5 500 


8 


900 


8 900 


Men 


''I 


900 


68 900 


73 


500 


6 


900 


10600 


12 


200 


34 700 


44 


100 


47 


300 


5 


600 


6 800 


6 


800 


4 700 


7 


500 


7 200 


Women 


6 


100 


11 100 


13 


200 




3C"') 


900 


1 


300 


4 600 


8 


100 


9 


500 




500 


700 




800 


700 


1 


400 


1 600 


Psychologists 


24 


900 


38 000 


43 


100 


3 


10 


7 100 


10 


100 


15 100 


19 


900 


21 


800 


1 


200 


1 100 


1 


200 


5 400 


9 


900 


9 900 


Mer. 


20 


100 


28 800 


31 


200 


2 


600 


5 300 


7 


100 


12200 


15 


200 


15 


800 


1 


000 


900 


1 


000 


4 200 


7 


400 


7 200 


Vv^omsn 




800 


9200 


11 


900 




500 


1800 


3 


000 


2 900 


4 


800 


6 


000 




200 


200 




200 


1 300 


2 


500 


2 700 


Social scient. 


28 


100 


48 700 


52 


900 


1 


600 


-^500 


4 


700 


23 000 


36 


300 


39 


300 


1 


500 


3 300 


3 


900 


2 000 


5 


600 


5 100 


Men 


25 


200 


41400 


44 


500 


1 


500 


3000 


4 


100 


20600 


30 


700 


33 


000 


1 


300 


2 900 


3 


300 


1 800 


4 


700 


4100 


Women 


2 


900 


7 200 


8 


400 




100 


400 




600 


2 400 


5 


500 


6 


300 




100 


400 




500 


300 




900 


1 000 



1 Includes earth tcienltsu, occaiiu8i«piici>. anu attnosphenc scicnttsts 

2 Includes non-profit organisations. hoapiUls/clmics: mihury. state, local and olher government, other, and no report 

3 Too few cases to estimate 

Sotr Detail nuy not add to totals because of rounding 

itowcts Natwnal Scicnoe Foundation. CharocteruUcs c/ Ooctotot Sctetatsts and tnpnefrs m ihr Uniied States (biennial scries. 1977-1981). and unpublished data Siifme Induators 19$2 



cent men (28.1 cent women) principally in research, and 10.2 per cent men (3.7 per cent 
women) in the management of R&D. Over time, th^ major trend is a decline in the share of 
PhD-holders working in teaching over this C -year period. There is also, and more surprisingly, 
a decline in the share working in the management of R&D. A further interesting statistic is 
given in Table 30. The **doctoral intensity of the science and engineering workforce" shows the 
share of all those w >rking in science and engineering jobs who in 1976 and in 1981 held the 
doctoral degree. Taere is a clear overall decline - less working scientists hc'i doctoral degrees 
than used to in the mid-1970s. (Trend data were not available for engineers, though it is clear 
that engineers are very much less likely to hold a doctoral degree). However, set against this 
general decline are considerabK*. rises in categories of medical scientists, and "other social 
scientists'* (i.e. excluding economists, sociologists and anthropologists). The implication 
would appear to be that those intending to work in science and engineering have found 
doctoral work of declining importance. This may be associated with the declining share 
looking for, and finding, jobs in the higher education system. But whatever tue nature of the 
work they do, American doctoral graduates are rarely unemployed. The unemployment rate 
declined from 1.2 per cent in 1977 to 0.8 percent in 1981; it has remained consistently slightly 
below the unemployment rate for all scientists and engineers. Low unemployment rates, 
however, may conceal adjustment problems of other kinds, ai, the Australian case study 
shows: 

** About 50 per cent of higher degree graduates find jobs in research in universities, 
research organisations or government agencies, though frequently such jobs (especially 
in universities) are temporary. Others are employed as public servants, as academic staff 
in universities or CAEs, and in the professions. Unemployment rates are low. Between ^.0 
and 30 per cent of PhD graduates usually prt<:eed overseas directly on graduation, eiiucr 
for postdoctoral research appointments or employment. There are few opportunities for 
PhDs to find employment in Australia in the private sector" (p. 45). 
Data somewnat akin to those for the United States given in Tables 28 and 29 are 
available for the United Kingdom also. Tables 31 and 32, from a sample survey, show the 
occupational and sectoral distribution of male graduates with various levels of qualification in 
the workforce in 1977. In Table 32 the lines labelled "PhD** should be comparable with 
United States data. They show, although numbers of PhDs are rather small in the total sample 
and thus ob iously subject to very large sampling error, that the percentages employed in the 
education system were, for engineering 10 percent, for science 39 per cent, for social sciences 
68 percent, and for arts 64 per cent. For all subjects together, the percentage was 39 percent. 
Clearly the education system in the United Kingdom holds a smaller percentage of the total 
stock of PhDs than is the case in the United States (except in the social sciences and, perhans. 
in the arts). The difference is particularly striking in technology and engineering (if these 
figures are to be believed). But only 3 1 per cent (all subjects) of PhDs have entered industry 
and commerce, compared with 32 per cent of Master's graduates and 57 per cent of first 
degree graduates. Table 33 shows the first employments of people leaving the British 
universities with a higher degree in science, engineering or focial science in academic year 
1979/80. For a variety of reasons it can only be compared very roughly with the "stock" data 
of Tables 31-32. Of the 7 177 graduates, 17 per cent aiready had jobs on graduation 
(presumably these were largely part-time students: the sectors in which they were employed 
are not given); 1 491 or 48 per cent of the total who gained permanent home employment 
entered industry/commerce; while 27 per cent of them remained within the education system, 
either to continue their studies or in employment. 

Over the past two decades or so, a consideiable number of enquiries and surveys have 
tried to explore the use made of the skills and knowledge acquired in research training. 
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Tabic 29. United States: Employed doctoral scientists and engineers by field, sex, and primary work activity: 1973-1981 



Field and sex 


Toul 


Research 


Ekvelopmcnt 


Management 
or R&D 


1973 


1979 


1981 


1973 


1979 


1981 


1973 


1979 


1981 


1973 


1979 


1981 


All S/E fields 


220 400 


313800 


343 500 


63 000 


84 '00 


101 700 


8 500 


15 000 


18 400 


32 900 


43 000 


32 600 


Mcn 


203 500 


280400 


302 600 


58 500 


75 900 


90 200 


8 400 


14 500 


17 600 


31 900 


41 000 


1 1 1 AA 

31 lUU 


WW wIllVIl 


1 ^ AAA 

1 7 UOO 


11 lAA 


Af\ OAA 




0 oUv 


1 1 ^nn 


9nn 


JUv 


OUv 


1 nnn 




1 500 


Physical scientists 


48 500 


60 200 


63 200 


18 000 


21 lOO 


26 600 


1 900 


2 800 


3 100 


8 800 


1 2 700 


O TAA 
0 7UU 


Men 


4G 600 


57 000 


59 400 


17 400 


20 000 


25 000 


1 900 


2 700 


2 900 


8 600 


12 300 


8 500 


W^omcn 


1 OAA 
1 VUU 


o lUU 




Ann 


1 zuu 


1 Ann 


3 


inn 




inn 


300 


200 


Mathematical scientists 


12 100 


15 300 


15 600 


2 500 


3 100 


3000 


200 


500 


400 


500 


500 


300 


Men 


11 400 


14 200 


14 300 


2400 


3 OCO 


2 800 


100 


500 


400 


500 


400 


lAA 

300 


Women 


oiw 


1 lUU 


1 inrt 
1 ^uu 


lUv 




^nn 


3 


3 


3 


3 


3 


3 


Computer specialists 


2 700 


6700 


9000 


500 


900 


1 500 


600 


2 100 


3 000 


400 


1 000 


800 


Men 


2 600 


6400 


8 300 


500 


900 


1 400 


500 


2 000 


2 800 


400 


900 


800 








/Ul/ 


3 


3 


inn 


3 


inn 


^nn 


3 


3 


3 


Environmental scientists' 


10 300 


14 600 


16 000 


3 500 


5 200 


6 000 


100 


400 


300 


2 000 


2 400 


2 400 


Men 


10 100 


14000 


15 200 


3 400 


4 900 


5 700 


100 


400 


300 


1 900 


2 300 


2 300 


Tt wIllVIl 




Cf\t\ 




1 AA 

lUU 


inn 


A(\(\ 


3 


3 


3 


3 


ino 


100 


Engineers 


35 800 




57 000 


8 300 


10000 


13 500 


5 000 


7 800 


9 900 


8 300 


1 2 500 


1 A lAA 

lU 300 


Men 


35 600 


;0 


56 200 


8 200 


9 800 


13 300 


4 900 


7 700 


9 700 


8 300 


12 400 


10 200 


Women 


1 AA 

lUU 




QAA 


3 


^nn 


•jnn 


3 


1 nn 


1 nn 


3 


iOO 


100 


Life scientists 


58 000 


80 100 


86 700 


23 400 


32 600 


38 800 


500 


900 


1 100 


8 300 


9 500 


6 800 


Men 


51 900 


68 900 


73 500 


20 600 


27 800 


32 400 


400 


700 


900 


8 000 


8 800 


6 300 




6 100 


11 100 


13 200 


2 800 


4 800 


6 400 


3 


200 


100 


400 


800 


500 


Psychologists 


24 900 


38 000 


43 100 


3 200 


4 600 


5000 


200 


300 


400 


2 400 


1600 


1 100 


Men 


20 100 


28 800 


31 200 


2 700 


3 600 


3 800 


100 


200 


300 


2 100 


1 300 


800 


Women 


4 800 


9200 


11 900 


500 


1 000 


1 100 


3 


3 


100 


300 


300 


200 


Social scientists 


28 100 


48 700 


52 900 


3 600 


7 200 


7 300 


200 


200 


200 


2 200 


3 000 


2 300 


Men 


25 200 


41400 


44 500 


3 200 


6 000 


5 900 


100 


200 


200 


2 000 


2 500 


1 900 


Women 


2 900 


7 200 


8 400 


400 


1 200 


1 m 


3 


3 


3 


200 


400 


400 
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Tabic 29. (continued) 



Field and sex 



All S/E fields 
Men 
Women 

Physical scientists 
Men 
Women 

Mathematical scientists 
Men 
Women 

Computer specialists 
Men 
Women 

Environmental scientists' 
Men 
Women 

Engineers 
Men 
Women 

Life scientists 
Men 
Women 

Psychologists 
Men 
Women 

Social scientists 
Men 
Women 



Managenxnt 



1973 



1979 



13 300 
12 500 
800 

2 200 
2 100 
100 

500 
400 

3 

200 
200 

3 

600 
600 

3 

2 200 
2 200 
3 

2^30 
2 400 
200 

2 500 
2 200 
400 

2400 
2 300 
100 



29 200 
26 100 
3 100 

3 600 

3 400 
200 

1 300 
1 200 
100 

700 

700 
3 

1 200 
1 200 
100 

4 200 

4 200 

3 

6 800 
6000 
800 

5000 
4000 
1 000 

6 400 

5 500 
900 



27 700 
24 200 
3 500 

3 200 
3000 

200 

1000 
1000 

3 

900 
900 

3 

1 200 
1200 
100 

4900 

4 900 

3 

5 700 
4 800 

900 

4 800 
3 500 
1 300 

6000 

5 100 
1 000 



Teaching 



1973 



1979 



1981 



80 000 

72 500 

7 500 

14 300 
13 400 

900 

8 100 

7 500 
600 

900 
900 

3 

3 100 
3000 
100 

8 900 

8 800 

3 

18 100 

15 900 
2 200 

9 300 
7f% 
1800 

17 300 
15 400 
1900 



91 900 
80 500 
11400 

14 400 
13 400 

1000 

8 900 

8 100 
800 

1 100 

1 100 
100 

3000 

2 800 
100 

9 300 
9 300 

100 

19 200 

15 900 

3 200 

10 400 
8000 

2 400 

25 600 
21 900 

3 700 



105 000 
91000 

13 900 

15 600 

14 500 
1 100 

9600 

8 700 

9:o 

1 500 
1400 
100 

3 600 
3 400 
200 

10 700 
10600 

3 

22 000 
18 400 
3 600 

12 600 

9 300 

3 300 

29 300 
24 700 

4 600 



Other activities^ 



1973 



1979 



>981 



22 8o^ 
19 800 
3 000 

3 300 
3 100 
200 

500 
400 
100 

100 
100 

3 

1 000 
900 

3 



100 
100 

3 



5000 

4 600 
500 

7 300 

5 400 

1 900 

2 400 
2 100 

300 



49 900 
42 400 
7 500 

5 600 

5 300 
300 

1 000 
900 
100 

900 
800 
100 

2 ^00 
2 400 

100 

6 400 
6 300 

100 

11 200 
9 800 
1400 

16100 
11 700 
4400 

6 200 
5 300 
900 



58 200 
48 400 
9 700 

6 000 
5 600 

400 

1 300 
1 200 
100 

1 300 

1 200 
100 

2 

2 300 
200 

7 600 
7 500 

200 

12 400 
10 700 

1 700 

19 300 

13 400 
5 900 

7 800 

8 700 
1 100 



1 Includes earth icientttU. oceanographers. and atnwnhenc «»ent»l : 

2 Includes conjultinj: production/injpection: sales/professional scrvK^. reporting, statistical work and computing, other; and no report 

3 Too re*v cases to estimate *^ 
Notr DeUil may not add to toub because of rounding 

Soutcts National Science Foundation. Chanctemucs of Doctoral Saenasis and Enpnetrs m the United States (biennial series. |977.|0«l), 



and unpublished data 



ERIC 



58 



particularly by industry. To what extent does the industrial employer value these skills? 

Would it be possible to ••retailor'* either the nature of the training or the distribution between 

fields of study more closely to meet the needs of employers? Reviewing recent British findings, 

Hirsch reaches two rather important conclusions. 

••In spite of industry's tendency to express opinions about qualifications in specific subject 
areas, the qualities of higher degree graduates which are actually valued by industrial 
employers appear to be more general. They include intellectual ability, maturity, breadth 
of experience and initiative and independence. This would tend to argue against 
attempting to produce highly specialised postgraduates in subject areas closely geared to 
current needs as expressed by industrial employers. 

There are three further factors which reinforce this view. First, the research and 
development function in industry is notoriously subject to stop-go policies, making 
forward planning for particular kinds of recruits very hazardous. Secondly, substitution 



Tabic 30. United SUies: Doctoral Intensity' of the science and 
engineering worliforce: 1976 AND 1981 

FicM '976 1981 

All S/E fields 1 1-6 110 

All scientists 19.7 17.3 

Physical scientists 30 6 30.4 

Chemists 28.t 28.4 

Physicists and astronomers 36.7 35.4 

Mathematical scientists 16.1 H-? 

Mathematicians 19.4 14 5 

Statisticians »0 3 6.0 

Computer specialists 2.3 2. 2 

Environmental scientists 19.4 15.4 

Earth scientists 17.9 15.3 

Oceanographcrs 47.3 63.6 

Atmospheric scientists 18.9 9.6 

Life scientists 24.6 21.1 

Biological scientists 30 8 24.2 

Agricultural scientists 13.2 9.6 

Medical scientists 32.8 53.0 

Psychologists 29.1 32.8 

Social scientists *7.7 23.4 

Economists 18.1 16.4 

Sociologists and anthropologists 21.0 18.3 

Other social scientists 1 6.4 34.0 

All engineers 3.7 3.8 

Aeronautical engineers n.a. 5 0 

Chemical engineers n.a. 9.0 

Civil engineers n.a. 2.9 

Electrical and electronic engineers n.a 3.8 

Mechanical engineers n.a. 2.2 

Other engineers n.a. 4 1 

I. Employed <kxtor»l soeniwis snd engineen as « percent of atl employed scientisu and engineers 
n a Not available 

Sourctr National Scierxx FouodatKXi. US Saentists and Engineers. 19S0 (NSF 82-314). Chrrocienstics Doctoral 
Saemlsts and Engineers In iSe Unite:! States (bicnnul wncs. 1 977.1981): and unpublished data 
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Tabic 31. United Kingdom: OccufHitionnl distribution of graduates 
by subject tw* type of degree - 1977 
Percentages 



MEN 



Engineering/technology 

None 

MA 

PhD 

Other 
Science 

None 

MA 

PhD 

Other 
Social studies 

None 

MA 

PhD 

Other 
Arts 

None 

MA 

PhD 

Other 
Other 

None 

MA 

PhD 

Other 
Architecture 

All 

All Subjects 
None 
MA 
PhD 
Other 

Total 



Manage- 

Teacher Engineer Scientist Ugal ^^^J^ Other Manager Other Total 

sions 



54 



24 15 



n 

1 


0 J 


2 








1 


16 


8 


96 


6 


46 


12 


_ 


_ 




2 


6 


28 


50 


9 


51 


1 


- 


2 


- 


3 


22 


9 


368 


0 

7 


lU 


ly 




2 


1 


2 


24 


33 


554 




/ 




2 


1 


4 


3 


12 


22 


124 


26 


5 


45 






2 


1 


10 


11 


243 


47 


2 


3 


3 


8 


2 


2 


13 


20 


334 


11 






10 


7 


2 


7 


41 


19 


335 


Zo 


5 


1 


6 


3 


13 


6 


32 


7 


194 


Ai 
*to 




/ 


3 




13 


13 


13 


3 


31 


Li 






26 


16 


1 


4 


18 


7 


552 


30 






2 


1 




12 


34 


20 




46 


2 


- 


16 


2 


- 


16 


8 


10 


61 


64 






4 






20 


4 


8 


25 


48 






14 


3 




11 


11 


12 


265 


5 


4 


8 


1 






3 


30 


48 


125 


35 


3 


14 








5 


14 


30 


37 


30 


3 


32 


3 






5 


8 


27 


37 


23 


4 


2 


6 


5 


1 


2 


14 


45 


110 


11 


4 


1 




2 


4 


4 


9 


9 


86 


9 


22 


7 


2 


2 


1 


4 


29 


24 


1 793 


25 


14 


7 


4 


2 


6 


6 


19 


12 


562 


28 


9 


33 


1 




2 


4 


8 


14 


390 


25 


12 


1 


12 


8 


1 


4 


16 


13 


1 652 


20 


16 


7 


6 




2 


4 


21 


18 


100 


(878) 


(705) 


(306) 


(266) 


(184) 


(72) 


(181) 


(914) 


(780) (4 397) 



mr The table excludes men wtjrking in Architecture and related occupations Just 1 11 men were employed 

total sample) They are included in the individual row totals shown in the last column of the table. 
Smtrcr ABRC loc ai (note 5). Table 7 



in this occupation (or about 3 per cent the 



between subjects and levels of qualification, even in the research function, appears to be 
possible and even beneficial. Thirdly, recruits into industry are actiia!iy entering careers 
in research which may span many years and many changes of technology, and quite often 
lead to research management or movement out of research altogether. Companies, in 
their desire to control manpower growth, are having to use all employees, including 
scientists and engineers, much more flexibly during the course of their careers. 
Consideration of the labour market for higher degree graduates outside the universities 
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Tabic 32. United Kingdom: Sectoral distribution of graduates in employment 
by subject and type of highest post-graduate qualification achieved - 1977 

Percentages 



MEN 





Public 
sector 


Univer- 
sity 


Poly, 
technic 


Other 

educa. Industry 
ttonal 


Corp. 
mercc 


Private 
profes. 
sions 


t er 


Total 


Engineering/technology 










64 








608 


None 


21 


1 


1 


1 


4 


3 


6 


MA 


28 


2 


4 


2 


50 


4 


9 


- 


96 


PhD 


18 


6 


2 


2 


52 


6 


6 


8 


50 


Other 


35 


- 


2 


7 


39 


4 


11 


3 


368 


Sciep 


















554 


None 


20 


2 


1 


8 


44 


17 




7 


MA 


31 


9 


7 


15 


27 


4 


2 


6 


124 


PhD 


20 


27 


3 


9 


29 


3 


1 


9 


243 


Other 


16 


1 


4 


42 


17 


8 


7 


6 


334 


Social studies 


















335 


None 


2\ 


4 


4 


6 


30 


18 


9 


8 


MA 


24 


11 


12 


6 


26 


12 


2 


7 


194 


PhD 


13 


58 


7 


3 


10 


- 


3 


7 


31 


Other 


20 


1 


6 


18 


13 


13 


25 


5 


552 


Arts 


















162 


None 


24 


6 


4 


22 


14 


13 


2 


15 


MA 


10 


13 


10 


33 


5 


2 


3 


25 


61 


PhD 


12 


48 


4 


12 




4 


- 


20 


25 


Other 


14 


5 


5 


41 


5 


6 


8 


17 


265 


Other 




















None 


17 


- 


1 


4 


22 


31 


7 


18 


125 


MA 


30 


14 


5 


24 


11 


5 


3 


8 


37 


PhD 




1 u 


fi 

0 


14 


11 


5 


3 


1 1 


37 


Vainer 


23 


1 


3 


18 


15 


23 


15 


4 


110 


Architecture 




















All 


56 


1 


5 


5 


9 


3 


17 


3 


86 


All Subjects 


















1 793 


None 


21 


2 


2 


6 


44 


13 


4 


8 


MA 


29 


8 


9 


12 


25 


7 


4 


7 


562 


PhD 


20 


27 


4 


8 


27 


4 


2 


10 


390 


Other 


22 


1 


4 


24 


18 


9 


15 


7 


1 652 


Totai 


22 


5 


4 


14 


30 


10 


8 


8 


100 


(977) 


(209) (163) (598) (1 


335) 


(442) 


(339) (334) (4 397) 



Source A BRC /of «r . Table 8 



offers little evidence of any research employment in the humanities and there appears to 
be a limited demand for those with extended professional training (e.g. in economics and 
business studies) in the social sciences. There is almost no evidence of any demand for 
PhDs in engineering but the sa^Tie cannot really be said of other science subjects. The 
complex pattern of industry's no^ds for various kinds of research and development 
manpower appears to span both PhD and MSc graduates at present, but our 
uriderstanding of these labour markets is still limited and based on the often 
contradictory views of employers. The practical problems of dealing with this kind of 
labour market and the views of employers on the skills they really value appear to argue 
against gearing the PhD to industry's short-term requirements for specialists."^^ 
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Engineering, etc. 
(Total Group III) 
Fcr cent 

Natural science, 
etc. 

(Total Group V) 
Per cent 

Social science, etc. 
(Total Group VI) 
Per cent 

Total 
Per cent 



FE or 
iraming 



176 
12 



681 
22 



240 
9 

1097 
15 



Table 33. United Kuigdom: Rrst (ksHmitlon of higher degree graduates from universities 

1979-80 Academic year 



Gained pcrmancnl home empioymenl 



Educa> 
tion 



121 
(18) 



388 
(29) 

332 
(30) 

841 
(27) 



Public 
source 



Industry Other 



Toul 



78 
(12) 



247 
(19) 

333 
(30) 

658 
(21) 



460 
(69) 



674 
(51) 

357 
(32) 

1491 
(48) 



9 
(i) 



19 
(i) 

89 
(8) 

117 

(4) 



668 
45 



I 328 
43 

I 111 

43 

3 107 
43 



No(r Figures in brackets are pcrcenUges 
Sourer, A BRC /oc at. Tabic 6 



Already 
m 

employ* 
ment 



320 
21 



362 
12 

535 
21 

1 217 
17 



of those gaming permanent home employment who entered the different 



Not 
available 

for 
employ- 
ment 


Temp 
home 
emp!oy> 
menl 


Believed 
unem* 
ployed 


Other 
known 
destina* 
tions 


Destina* 
tion 

known 


Total 
grads 


7 

- 


8 
- 


19 
1 


89 
6 


218 
14 


1 505 
100 


28 


16 


60 


158 


*t JO 


J U/ 1 


I 




2 


5 


14 


100 


35 


11 


53 


62 


554 


2 601 


I 




2 


2 


21 


100 


70 


35 


132 


309 


1 210 


7 177 


1 




2 


4 


17 


100 



62 



The conclusions, in other words, are that i) in the majority of disciplines (including the arts, 
most disciplines of the social sciences, and most of engineering) there essentially is no labour 
market forPhDs\ ii) it makes little sense to try to tailor output to expressed needs of employers 
at any greatly disagreggated level. The skills sought are general, and substitution is too 
widespread (and perhaps desirably so). 

In the case of France, a series of extremely interesting results are available from the 
regular studies carried out by the Ministry of Research and Technology (and previously by the 
DGRST) and the Association Bernard Grigory. These provide insights not only into the 
employment position of recipients of doctoral degrees, but also into the process of "becoming 
employed". The studies are carried out on a subject basis (and only certain subjects are 
surveyed), and by means of a postal questionnaire (with obvious limits of validity posed by 
possibly biased non-response). The procedure is annually to survey all those who received their 
doctorat de troisiime cycle in the previous 4-5 years, thus yielding a regularly updated picture 
of recent graduates. Data from a number of these surveys are summarised in Table 34. The 
extent of variation betwen fields is striking. Noteworthy is the extent to which doctoral 
graduates in the humanities are retained in the higher education system; the broad spread of 
employment of social science graduates (though here too with a bias to education); and the 
relatively high movement of chemistry graduates into industry (a percentage which appears to 
be increasing). 

It is not possible here to do justice to the wealth of information contained in these survey 
reports. A number of points may, however, be noted. In the first place, there is conclusive 
evidence of the variation between universities, even within a precisely defined specialism, in 
terms of sector of employment. Figure 4 shows the length of time taken to find an employment 
by those obtaining a doctorate in chemistry between 1977 and 1981. Thus, whilst 
approximately 50 per cent of the total were employed within 3 months of obtaining their 
degrees, 6-9 months were required for 80 per cent to be employed. The difference of 2 months 
is accounted for by the fact that those who took their doctorate after a first qualification in 
engineering were more rapidly employed than those who had first graduated in chemistry 



Tabic 34. France: Employment of recipients of doctorat de troisiime cycle for selected fields 

Percentage distribution 



Sector 


Humanities' 


Social 
scwncc'- * 


Biology' 


Physics^ 


Chemistry' 


Chemistry' 


Public education system^ 


79 


46 


32 


27 


24 


22 


Public research system* 


6 


14 


32 


27 


20 


22 


Other public sector 


3 


18 


5 


5 


3 


2 


Private sector* 


5 


17 


17 


24 


37 


45 


Liberal professions 


2 


4 










Other (including 










16 




unemployed) 


5 


1 


14 


17 


9 


(N = 178) 


(N = 852) 


(N = I 443) 


(N = 525) 


(N = 1 309) 


(N = 568) 



1. Obtaintng doctorat between I97S and 1980 

2. Obtaintng doctorat between 1973 and I97S 

3 Obtatntng doctorat between 1977 and 19SI 

4 Category includes "scieiKXS socules" + gtographw. droit, socnces politiqucs <tnd 6conom»c 
5. "Public education system" includes both higher and secondary education. 

"Public research system" incudes CNRS. CEA. INSERM. etc 
"Private sector" includes the "Centres techniques" 
Sourcts Varwus survey reporU published by DGRST/APEC/ASS Bernard Gregory between 1979 and 1983 
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Figure 4 

FRANCE: TIME TAKEN BY DOCTORS IN CHEMISTRY TO FIND 
EMPLOYMENT, 1977-81 




from a university. Moreover, women took on average longer to find employment than men In 

SSc^ tomUr^rnh? ZT'' T'^y"''''' "^'^ """P^^'^'' -"nl" 
I A - So far as chemistry was concerned, one report notes that whilst 

entered the private sec or - even when employed in the research post they had wanted - were 

cl j^ T"''''- ^ '° ^ "'^'^^ '0 '^'"^'^^ training in the humanUies 

Comments of recent graduates are indicative of their perception of the "market value" of Ihefr 

oS^IhIITI^'" '!! "0 r'^al outlet and since it is too lengthy to be 

St?l';ret^"(?^^^^^^^^^^^^ '''''''' '""^^ -58ht as 

"It is very difficult to find research work in the private sector.... Holding a doctorate 
Th one h?H"'^H"'"'t 't*^ ''''''' ^P'^^'^ ^ ^ '^^^ handicap (higheTag on 
IftenLta^S-l^^^^^^^^^^^^ 

32-ylw-Sdj!' "° """'P' universities and the CNRS" (a 
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In Norway, with a very different research training system to that of France - and which 
has becomemore "professionalised" (in certain fields) only in the last fewyears - the situauon 
is nevertheless rather similar. The results of a questionnaire survey among those prepanng 
theTdoctorates so-called "recruitment personnel") in the universities show a large gap 
tetieertStenerd^^^ academic career and perceived prospects of obtaining such 
employment Whilst 60 per cent said that they would prefer university ^^^^P/^'^P^^;^'' 
only 5 per cent thought they had possibilities for obtaining such a good job; 27 per cen 
SghrthaUhey had good employment prospects outside academia but only 21 per cent 
Slly chose thl as first prefereni. Comparable to the situation in France students in the 
humanities were particularly negative in their perceptions of the usefulness of the. 
jSStton ou Je the university: 50 per cent doubted that they would find emp oyment 
Sutsidein which theycouldusc their training. Interms of art«fl/employment,Norwegiand^^^ 

s^pi«rt the notion that research-trained people have, as it were, been ^d °ut » . the 
academic system A comparison was made between a cohort beginning its training (in a 
JecSenTS'in 1961 with a second cohort beginning in 1969. in terms of employment 
S yTis iSer (so in 1969 and in 1977). Data show that the percentage employed in he 
unive^ity declined significantly (58 per cent of research fdlows and 39 Jjr «n /e^ 
-.ssistantJ in the first case, compared to 49 and 28 per cent m the f S^^^ 
of this study notes that "It is reasonable to believe that these figures represent the difficulty of 
becoming employed by universities and colleges aid not that the recruitment personnel 
actively sought employment in other sectors". , . . , , „ 

active y s^ug^ difficult to reach any general conclusions on the basis of th^e very partial 
data It would appear reasonable toconclude.ingeneral. that/; humanities and social science 
graduates have tjmically been retained by the highereducationsystemtoagreaterex^^^ 

other graduates; that research training frequently gives rise to a wish for academic/ re- 
search employmen but that this is frequentiy not realised; iii) that the share of holders of the 
drcJaXSTemaining in the univ^rsi^ 

is unsurprSng given the meagre employment opportumties dunng this penod). I" ormt'on 
on the relevana/uscfulness of a doctoral degree in non-academic employmen is scanty. 
ExpcrienccfromtheUnitcdKingdomsuggeststhatevenmengineeringitisnotv^^^^^^ 
huLnities the opinion of graduates themselves supports a sense of its ^^J^^^^^^^ 
has of course much to do with shifts in science and technology policy over '^e PasUlecade as 
well as with university policy. At a time when in many countries investments bo h in public 
S5 iva e sector R&D were declining, opportunities for the exercise of r^-:^^y^f^^";;^ 
research skills were correspondingly meagre. Today there seems to be a new period of growth 
buSScertain defined fields of science and t^^^ 

by those looking for rapid growth in investment in informatics, biotechnology, materials 
scVn«? aXo?n. It would s^m that a very much more differentiated labour market for those 
SSInres^rch now exists. There is a sharply defined area characterised by large pubhc 
IT^lar^\m£m.ni in new R&D and having an apparent shortage. The extent to which 
these shortages are typically being met through recruitment from ^ '"^^^^^^^^^ 

country (as against, for example, recruitment internationally, or through retraining) is 
Tanswerable from the data available here. But the f.ct that these possibilities exist and are 
perhaps being used, should caution against any very precise attempt at manpower planning 
^en her. S^nd. there is the broad range of physical and natural sciences. which jobs 
exist but where employers may be looking for general skills and general r^earch ability o. 
wide appircSty No^ all the jobs for which employers seek PhDs in this category are 
rcseirch lobs Finally, so far as the humanitiesand some of the social sciences are concerned, it 
[Scubtfiil if it makes much sense to speak of a labour market at all. There would appear to be 
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virtually nodemand for the skills and knowledge acquired during preparation of a doctorate in 
these areas, outside the academic system. Superimposed upon these differences between the 
various broad fields of specialisation, are of course major differences between the various 
national systems. For while contraction in the availability of academic career posts has been a 
very general phenomenon, characteristic of many Member countries, the capacities of 
industrial systems to make use of the newly graduating PhDs have of course been very 
different. In Australia, for example, opportunities for employment of PhDs in the private 
sector have scarcely emerged, and it may be that one must speak here in terms of a brain drain, 
for considerable shares of newly graduating PhDs go immediately abroad. 

It would be mistaken to base post-graduate education policies closely upon such 
manpower considerations, and there seems little inclination to do so. There is by now sufficient 
appreciation of, in the first place, the impossibility of such planning (as experience in the 
1960s made clear). Beyond that, there is a growing recognition of the magnitude of the 
contribution which post-graduate students make to the research activity of the university 
system. In a number of Member countries attempts have been made to calculate this 
magnitude. In the Australian case, for example, Powles estimated that, in terms of staff hours 
spent on research, post-graduate students accounted for 43 per cent of all university research. 
In the case of Norway, Kyvik has calculated that "recruitment personnel do about as much 
research as do permanently employed academic personnel." i.e. about 50 per cent^^ 

In Table 35 approximate order of magnitude calculations of this contribution in the 
natural sciences and engineering are given for a number of other countries. In every instance, 
the cx)ntribution of post-graduate students to university research is quite substantial. 



Tabic 35. Contribution of post-graduate students to total university 
research effort Estimates for selected countries 



Tout researchers, scientists 
and engineers, in thousand 
FTE(I979)' 


P<Kt-gnduate student 
research, 
in thousand FTE^ 


A 


B (B/A}% 


United States 82.6 
Sweden 3,5 
United Kingdom 12.4 
Finland 1,9 
Netherlands 4.0 


34.4 (1980/81) 42 
1.0 (1978) 29 

10.4 (1977) 84 
0.4 (1980) 21 
1.3 (1978) 32 



2 Estimates art based on the number of doctoral degrees ,n the sciences and engineering awarded .„ the given year, it has been assumed that research 
leading to a doctoral degree requires three years of full-time research 



The relevance of these figures is of course simple. If numbers of research students were 
closely tailored to economic demand for PhDs, it is doubtful, to say the least, whether the 
university as an institution would be able to meet the growing demands upon it in terms of 
research, education and service to the community. There are, however, other policy 
conclusions to be drawn from this survey of employment, which relate more to the nature of 
the PhD. These are taken up in Chapter 9. 

The situation with regard to master's degrees (or other comparative post-graduate 
specialisation) courses is somewhat different. The expansion at this level, which was shown by 
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the data of Chapter 2, is a combination of a numb***" of phenomena. For a part it reflects 
changes in knowledge: expansion in what it is thought the competent professional must know 
beyond what can be included in the (relatively inflexible in duration) first degree. For a part it 
embodies something of the gap between education and employment: the range of 
occupationally-relevant specialised skills which the employed professional must master, but 
which may not be viewed as relevant, or appropriate to the first degree. In many countries, and 
particularly in those where sensitivity to "market forces" (especially on a regional or local 
basis) is built into the system, provision of master's degree courses has closely followed 
employer needs. But not only employer needs directly. At'.ention has already been drawn to 
the tendency (especially marked in the United States) to enter post-graduate training after 
some years of professional work (and the condition of some business schools that entrants have 
this experience). Here occupational requirements are expressed rather by the employee or the 
professional him or herself. The connection to specific employment possibilities is clearly quite 
difi^erent here from the general orientation to academic life generally associated with doctoral 
training. 
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Chapter 8 

THE CHANGING STRUCTURE OF POST-GRADUATE STUDIES 



The developments which this report has charted, with the exception of the expansion of 
masters programmes, have mostly been less the result of policy initiatives than of the 
aggregation of innumerable individual decisions. Beyond a certain shift in the availability of 
financial support from public sources, and a certain concentration on support of fields deemed 
economically important, government authorities have exercised little direct influence on the 
shape and structure of post-graduate education in the period covered by this report. Changes 
in the parameters which characterise the shape and structure of post-graduate education 
have, far more, been themselves determined by policies framed with other goals in mind 
General pohcies towards higher education, decisions as to the fees of overseas students, 
availabihty of project funding for research, the labour market for researcn-trained manpower 
(itself a consequence of R&D but also of general economic policy): these, rather than a 
post-graduate education policy per se, have been the dominant influences. However, as 
pointed out in the Introduction, post-graduate education in itself is becoming a focus of 
concern in many OECD countries. Inevitably, the initiatives proposed or taken reflect the very 
different existing structures within the various countries. Nevertheless, underlying these very 
varying initiatives is a concern which is not so diff"erent from one country to another 
Essentially, what is often to be observed is the attempt to make rerearch training more 
professional , that is, more predictable in terms of numbers beginning and successfully 
completing studies, more efficient in terms of the quality of supervision and so in terms of the 
time needed to complete studies and in terms of a reduced drop-out rate, more formalized in 
terms of accredited possession of dear technical skills, and knowledge of clearly demarcated 
areas of science. 

One form of "professionalisation-directed" initiative is to be found in the Netherlands 
Here, traditionally, university students finished their studies by obtaining the degree - and 
later on also the title of doctorandus (literally "one who is preparing a doctorate") These 
courses of study laited sometimes 8-10 years. Graduates who wished to obtain a doctorate 
prepared a thesis either within or outside the university under the guidance of a professor. Both 
the initiative and the tempo of research were left to the student. The doctorandus is the usual 
end of university study: relatively few stay on in the university to prepare their doctorate 
Those who do, either as junior members of staff", or as "doorstromers" (employed temporarily 
with the principal intention of writing a dissertation), seem by no means totally satisfied with 
the research supervision they receive. Recent studies suggest that 50-60 per cent are 
satisfied", and one shows that only 38 per cent claim to learn much from their supervisors. 
Despite small numbers and the fact that most are actually employed in the university, many 
fail to complete. A study in the arts faculty of one university showed that only 20 out of 45 
promotion places had led to a doctorate ("promotion") in the past ten years. And when they do 
receive their doctorates, Dutch scientists are relatively old: the average age is 36. 
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Concern to change the situation dates from the mid-1960s, when some began to feel that 
the length of university study <x)uld be shortened from the usual 8- 1 0 years. The first proposals 
in which the seeds of the present refoims can be discerned date from 1978, when the 
government introduced the notion of a '*two-phase structure*". The proposal was that the 
existing education would be condensv^d iato a 4-year course (this is the Cirst phase); thereafter 
a limited number of students (the initial proposal was 40 per cent of those graduating from the 
first phase) would be admitted to one of four second-phase options. These were: medical 
training, teacher training, so-called ^'professional training"", and research training. The 
universities objected to these proposals, on the ground that the first phase was too short and 
too inflexible, that the content of the second phase was vague, and that there should be no 
selection between the two. In the course of discussions, which lasted some years, small changes 
were made. A new law was passed in 1981, and the first students entered the new 4-year first 
phase in 1 982. The new second phase is scheduled to receive its first students in 1986, but what 
precisely will then happen is still under discussion. Legal arrangements with respect to 
research training wer^ submitted to the parliament. As regards professional courses, 
discussions with representatives of industrial organisations on the subject of joint financing 
are taking place. The research training was to have been available in all faculties and to have 
lasted for one year. It was to have consisted of a mixture of further specialised education and 
research training. 

What is also new in the proposals (about to be implemented) is the establishment of a new 
status for the graduates preparing their doctorate, the so-called ^^^assistants in training" 
(AIO). These will be paid for 4 years, in which time they are expected to write their 
dissertation. Other tasks (notably teaching) will be permitted, but must not take more than 
2S percent of the work time. The Minister's plan at present is that by the 1 990s, a minimum of 
1 SOD AIO places per year would be created, reaching a total of S 000 places across the whole 
university system. The implication is that some 10 per cent of graduates would thus be 
accommodated. So far as the university community is concerned, the AIO concept has not 
found universal favour. In the arts faculties, for example, the notion that research consists of a 
set of teachable skills is far from accepted. At the same time there is concern over the need to 
provide the structured institutional framework within which, it is recognised, research 
training would have to be given if an adequate dissertation jould be prepared in the limited 
time. A few initiatives from the university side are addressing themselves to this structural 
problem with proposals for post-graduate institutes, somewhat modelled along the lines of the 
American graduate school - though possibly involving co-operation between different 
sciences; that the salaries to be paid AIOs should vary in relation to possibilities in the labour 
market; and (from the Central Employers Organisation) the suggestion that there should in 
fact be two parallel research training schemes. Their proposal is that 25 per cent of natural 
science graduates should be given AIO places, of whom 10 per cent should go to the planned 
4-year cr-rse and the other 15 per cent to a 2-year course not leading to a doctoral 
dissertation. They propose further that courses should be Partly organised in industrial 
laboratories. Many uncertainties remain. Among these are the savings that might have to be 
made in order to finance the new scheme; the criteria for allocating AIO places between 
institutions; and «v^<it, if anything, can be salvaged of the initi'^l ideas for a second phase. 

In Greece, too, a law of 1982 envisaged restructuring doctorate. The traditional 
system in Greece has been that the condition of access to th /Ctorate was possession of a firs^ 
degree (licence). No ^ormal arrangements existed: the .dhdidate prepared his dissertation 
alone or in informal contact with a coroetent professor. Although a number of faculties 
offered a one- or two-year post-graduate certificate, this was not a criteria for admission to 
doctoral study. There has also existed a higher ""aggregation"": simultaneously an academic 
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title and a university rank. Only those having the doctorate have been permitted to seek the 
aggregation. The 1982 reform envisaged abolition of the aggregation, and formalization of 
processes leading to the doctorate. A new post-university diploma (intended as equivalent of 
the Frcjjh DEA or the Master's Degree in Anglo-Saxon countries) is to be a necessary 
requirement for admission to doctoral study. The doctorate would be prepared in new 
structures within the universities, called ""Facultes denseignement de troisieme cycle''. 
However, by the end of 1984 these Faculties had not yet been established, and both conditions 
of access and functioning remained uncertain. Turkey has gone along a similar road. The law 
of November 1981 established post-graduate institutes with formal admission criteria, 
regular course, etc. The system is now working and one quarter of the 20 000 enrolled are 
preparing their PhDs. Reforms planned in Greece and the Netherlands are somewhat in line 
with the structure of studies which has existed in France for ten years or more This is 
particularly the case witb the initial two-phase proposals of the Dutch governmenl, involving a 
vanety of second-phase ^ ^ions. In France, the system in the period under discussion in this 
'eport (itself the result oi :>uccesi e modifications through the 1960s and 1970s) has been 
roughly as follows. Following the end of "undergraduate" studies (first two cycles, leading to a 
maitrise ^ there have been two third-cycle options for students wishing to remain in the 
university. These are the dipldme d'etudes approfondies (DEA), a one-year research training 
admission to doctoral study; or the dipldme d etudes superieures specialisees 
(DESS), a one-year specialised advanced training intended to prepare :iie student for a 
professional career. (There are at present a considerable number of DESS in fields such as 
electronics/informatics, clinical and pathological psychology, law, local administration, 
personnel niaf^agement, business, and so on). The DESS, it is generally agreed, has been a 
considerable success. In addition to these formal study streams, the traditional French 
doctorate -the doctorat d'Etat-heiS been available for those having devoted some consid^ 
erable time to the preparation of a major scientific work (it was not uncommon for preparation 
of the doctorat d'Etat in humanities to take 15 years). The third-cycle doctorate (or in 
engineering the dipldme de docteur-ingenieur), was to have taken 2-3 years after receipt of the 
Rcoo ^^^^ h^v^ introduced major changes to this system. Only the 

DESS remains untouched, as an effective vocational alternative to further training for 
research. In brief outline, the reforms announced in 1984 involve: abolition of the doctorat 
d Etat (which is no longer seen as fulfilling a useful purpose); modification of the regulations 
governing preparation of the now single type of doctorate; and introduction of a new 
qualification at a higher level called hakilitation t. diriger des recherches. Despite anxiety in 
the university world - fearful at what appears to be reduced autonomy - the reforms have 
been introduced relatively smoothly. Some of the factors which appear to have played a 
significant role in the new policy deserve mention. Certain of the reasons derive from the 
general mtention underpinning all of the national initiatives in this area: the attempt to mak'* 
the production of a doctoral thesis a more efficient matter. But in addition, and clearly of 
importance in the new French reforms, has been the wish to make the qualification given at 
the end of doctoral study comparable -and indeed competitive- with the PhD in 
Anglo-Saxon countries. What is sought is not only a degree which corresponds to the PhD, but 
one which will be attractive and useful for students, particularly from Third World countries 
It IS noteworthy thav whereas the United States has drastically reduced the attractiveness of 
study in Britain - at undergraduate and post-graduate levels - through its differential fees 
policy, the French government has reformed the very structure of qualifications with, among 
other intentions, the wish not to discourage students fiom these same developing countries 
Moreover, unlike the previous doctorates, the new doctorates are to be awarded by the 
individual university in its own name. It is sought by this means to introduce a degree of 
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competition between the universities in terms of standards and marketability of qualification. 
Important aspects of the reforms introduced, in the light of these desiderata, are spelled out by 
the Minister in letters to the University Presidents. In his letter of October 1 984 relating to the 
organisation of third-cycle studies the French Minister insists that universities organise their 
post-graduate education in the framework of a Projet coherent relatifau 3^ cycle, so that what 
is offered both in terms of DEA/doctorate and DESS should relate both to each other and to 
the general research orientations of the particular establishment. Most importantly, only 
where an adequate groupe de formation doc*orale exists will universities be permitted to offer 
the DEA. The attempt is made to ensure that the student will work in an effective and 
appropriate environment, and this is to be achieved through linking together research groups 
(some of which may well be in the CNRS or industrial laboratories), so that training will not 
be over-specialised. Moreover, research must be of a high standard, and the formations 
established must bring together an adequate number of students. 

** Graduating within a group of doctoral students with teams and research laboratories 
well structured and of high quality. 

The new DEA studies must imperatively be based on solid and recognised research 
teams, and more specifically on teams and workshops linked to the renowned research 
bodies (such as CNRS, INSERM, and others) or recommended by the Research 
Department of the Ministry of Education. These teams should give students both a 
scientific environment and real guidance. 

The doctoral study group within which the DEA (then the doctorate) is being 
prepared, has therefore several component parts: 

Those responsible for the organisation of training and teaching for DEA or 
post-DE A degrees, including the person giving the course and possibly one or several 
of b^s assistants. 

The research teams directly involveu in the relevant training, very often including 
the teachers themselves, and generally located within the institution. 
Finally, research teams that are connected to the previous teams and that are 
frequently located elsewhere (for instance in universities, schools, firms, etc.) and 
that co-operate with the doctoral study group on the basis of specific regulations. 
This kind of co-operation materialises in the organisation of traineeships and 
recruiting those students who prepare their thesis. It ":an also be extended 
internationally (Europe, developing countries, etc.)*". 

New French !egislation also introduces the title of habilitation a diriger des recher. hes, 
which is henceforth a necessary qualification i) to be a candidate for a post of professor and 
ii) to act as supervir>or of students preparing their doctorates. To supervise the preparation of 
doctoral theses, a scientist must now show proof of achievement in original research, a 
capacity to develop a research strategy, and a capacity to supervise young researchers. The 
note de presentation issued by the Ministry indicates that: 

"The qualifying is not an end 'n itself to a study cycle and is not obtained through a tutor's 
guidance. It is awarded by the institution on ♦he basis of the candidate's work (thesis, 
publications, conferences, contracts, patents, artistic or technical creation, etc.). It thus 
takes into account the whole of a candidate's scientific activity, rather than the limited 
framework of a thesis. 

Before it is submitted tc the board members, the candidate's record will be examined by 
at least three rapporteurs, two of whom not belonging to the institution's teaching force, 
and one selected by the institution's director or president from a list of three personalities 
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1. 

2. 
3. 




proposed by the Conseil superieur des miversites. This should warrant the quality of the 
applicant s record. 

Finally, the board will judge, on the basis of the candidate's work and activities, and 
especially the .nterview, whether he or she is able to conceive, lead and co-ordinate 
research and development activities." 

In other OECD countries doctoral study is also in course of evolution, though the process 
is marked less by the radical changes to be observed in France or the Netherlands than by a 
process of marginal and evolutionary adjustment. 

In Germany, the Science Council (WissenschaftsraO has recently (January 1985) 
proposal the establishment of post-graduate colleges (Graduiertenkollegs) as a supplement to 
the traditional means of supervision of trainee scientists. A post-graduate college is to be 
formed through the co-ordination of their activites by a number of scientists, generally in one 
university, so as to provide an environment for co-operative training. Courses would be given 
within this scheme. At the same time, the German Science Council envisages that 
establishment of such "colleges" would be connected with the establishment by a university of 
Its priorities in research. The general thrust of these proposals obviously has something in 
common -'ith French and Dutch developments. The underlying objectives, as indicated 
earlier, are however comparable. 

In Britain the policy of the Science and Engineering Research Council - for example 
through Its Cooperative Awards in Science and Engineering (CASE) scheme - uas for some 
time been to seek to involve industry in the furtherance of a certain number of PhD projects. 
More recently, the Economic and Social Research Council has developed a scheme for 
associating a certain number of PhD students with established faculty lasearch projects- to 
seek to overcome the traditional "isolation" of the post-graduate student in many social 
sciences. In Switzeriand the universities of the French-speaking cantons have for some years 
provided third-cycle education in the framework of a collective agreement, so that in certain 
fields post-graduate education is organised collaboratively. This system, designed to overcome 
the fragmentation of the higher education system and lo permit a certain inter-university 
mutual assistance, seems to have worked best in physics. In other fields, such as theology and 
law, there seem to have been major difficulties. The list of fields covered by this convention is 
in process of change. In the United States, \;ith its multitude of academic institutions, many 
new initiatives are being taken, some of which amount to a radical rethinking of the very 
nature of doctoral study, particularly in the context of current concern with university- 
industry relations^. At the University of Texas, Arlington, a programme leading to the 
Doctorate of Science in applied chemistry was introduced. The study plan involves a broader 
range of courses m applied chemistry and related areas. It requires a period spent in industry 
and a dissertation involvins both chemistry faculty in the university and scientists in industry. 
Much emphasis is placed on the ability to communicate across disciplinary boundaries. At the 
University of Texas, Dallas, a new doctoral programme in chemistry goes further. The 
traditional dissertation is no longer required. Instead, students will complete three "research 
practicals", each lasting 6- 1 2 months. One of these is to be done in industry, the other two in 
two dilterent laboratories under different supervisors. The university seeks to develop breadth 
and flexibility rather than highly-specialised research competence. Clearly this is a totally 
different notion of the objective of a doctorate: one far away from the preparation for a life in 
scholarship which still finds its place in many European universities (as well as some in the 
United States). However, even in Britain the recent Working Party on Post-graduate 
Education felt obliged to defend the thesis as the traditional end point of doctoral study. 
"It is a platitude that a course of research training must include some research; but how 
much? The obvious answer is as much as can be fitted into the time allowed. In the 
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natural sciences this raises no problems; research can be broken up into pieces of 
moderate size, and in the three years which is generally accepted as the proper duration of 
a course of research training one can complete one or more pieces of research. But in the 
social sciences research comes in much larger units, and in some areas it may well not be 
possible to produce a completed piece of research in three years or anything like it. 

This leads on to the nature of a thesis and the need for it. In the natural sciences, the 
ability to write a connected exposition of 1 50-200 pages is not in fact an ability which one 
needs in order to do research. But it is an ability which will be needed in almost every job 
(whether in higher education or outside) to which a course of research training should 
lead. It is not an ability which anything in the undergraduate work of a natural scientist is 
designed to produce; so it has to form part of a course of research training. This is 
precisely what writing a thesis does - and a thesis in the natural sciences normally is and 
should be not just an exposition of a piece of research but also an exposition of the area of 
knowledge into which that research falls. This is why completion of a thesis is so 
important in the natural sciences; it is not merely evidence that the candidate has 
successfully been through a course of research training - it is an essential part of the 
actual training. On the other hand, to a natural scientist a thesis is a somewhat unnatural 
object; it does not resemble anything that plays an essential part in the process of 
advancing knowledge. This is why the average research student dislikes writing up a 
thesis, puts it off as long as he can, and avoids it altogether if he has any plausible 
excuse."^ 

It is difficult to avoid the conclusion that the growing attention of twlicy-makers to 
post-graduate education coincides (accidentally or not) with a now almost critical uncertainty 
as to what education in research, and the doctorate, should be. How far is it possible to go, in 
terms of •^efficiency", "relevance" and yet preserve anything of the scholariy traditions? 

The situation is, in fact, still more complex, and a number of different perspectives can be 
distinguished, each with its protagonists. First, there are those who see doctoral study as 
essentially the preparation for an academic career -or more accurately, for a life of 
scholarship. (The two are not necessarily the same). Such preparation must remain an 
apprenticeship in scholarly enquiry, with consideration of efficienc> , manpower planning, and 
the like. Second, the view often expressed by governments and their advisors is that whilst the 
fundamental objective of doctoral study is not in question, the manner of its attainment 
requires more scrutiny. This leads to greater concern with control, efficiency, effectiveness, 
some form of manpower planning, and so on. It may often be argued, on this view, that 
doctoral study has been over-expanded relative to employment possibilities, or that provision 
in some fields mufit be expanded at the expense of others. Third is the less formalized view 
which calls into question the very nature of traditional doctoral study. He.e, almost 
exclusively in the United States, one finds attempts to develop new forms of doctorate which 
are not fundamentally structured around the construction of a knowledge claim. Such 
innovations are to be found essentially in domains of activity where there is no clear 
demarcation between science-derived problem-solving and practice-derived problem-solving. 
Medicine is of course a traditional illustration of precisely this phenomenon. It is perhaps no 
accident that the research content of the MD requirement is often minimal. Industrial 
research, with its frequently different constraints from those of academic research (and, as a 
consequence, different criteria forjudging an optimum problem solution), is another example. 
Policy analysis (and especially the more radical demands for a policy science which have 
sometimes been made) stands in a similar hard-to-describe relationship to the social sciences. 
This perspective has no clearly demarcated body of adherents, but is expressed within the 
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uhiversities by individuals who have difficulty in fitting themselves into existing study 
programmes, and by independent commentators. These three perspectives - doubtless with 
many local variants - are not immediately compatible with one another. Their interplay 
shapes current debate as to the nature of doctoral education. 
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Chapter 9 
SUMMARY AND CONCLUSIONS 



Post-graduate education in general, and the apprenticeship in research leading to the 
doctoral degree in particular, have always been to some extent shaped by the interaction of 
policies directed on the one hand to the higher education system, on the other to the research 
system. The interactions between these two sets of policies, with their different priorities, have 
often been fortuitous and unpredictable. Post-graduate education was not, until recently, a 
focus of policy concern in itself. The past decade and a half, on which this report has focused, 
has been one in which the higher education growth of the previous period ended or turned to 
decline, and in which the previously lavish funding of research gave way to concern with 
clFcicncy, with •^relevance", with the establishment of hard priorities. Both of these 
developments have had their effects on the scale and the "shape" of post-graduate 
education. 

Doctoral study, whether marked by achievement of the "PhD" which many countries 
took over from Germany at the beginning of this century, or by the award of some other less 
professionalised title, has traditionally been seen as the process of preparation for a career in 
the university (or an equivalent and closely-related research structure). Through most of the 
1970s and into the 1980s these careers have scarcely been available in most OECD countries 
(though with few exceptions). In many countries this trend is likely to continue, whethei for 
financial reasons or for demographic ones. The result seems to have been that, in some 
countries at least, the best of graduates have foresakei. post-graduate study. There is a 
suggestion, at least in the United States, that universities have had to lower their standards in 
order to fill their graduate schools. Moreover, it appears that in the United States - though as 
yet nowhere else - universities are beginning to face competition in the provision of 
post-graduate training. The emergence of the "corporate classroom" may indeed represent a 
response to a growing demand for post-graduate training which seems relevant to possible 
employment opportunities. Statistically, few OECD countries have experienced growth 
through this period. Australia and France are among the few where post-graduate enrolments 
have actually risen. It is significant that in Australia, where employment possibilities in the 
private sector have not made up for those lost in the universities, new PhDs leave the country 
to the extent of 20-30 per cent per annum. But largely speaking, growth (or relatively 
restrained decline) has not been due to research training leading to the PhD, but to a constant 
or increasing demand for post-graduate specialisation courses, particularly in areas relating to 
computers, management, business. 

If one looks deeper into the structure and composition of the student body, it is apparent 
that this too is changing. To some degree this represents the changes in the composition of the 
undergraduate population which the national case studies chart. From these it is ^^ear that 
policies to increase the share of women among university students (combined of course with 
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rising aspirations of women themselves) have had their effect, and many (though certainly not 
all) countries now enjoy something approaching equality in gender distribution among their 
student populations. Similarly, there is an ageing of the general student population, brought 
about in part by pohcies for the admission of mature students (though not in Germany or the 
United Kmgdcm), and partly by stretching out of studies, perhaps stimulated by absence of 
career perspectives, pese developments, and others more limited to specific countries, 
naturally have their effects on the population from which the post-graduate entrants are to be 
recniited. Of course there is no direct and immediate correspondence. Women students do not 
tend to seek to go to post-graduate study to the same extent as men, and older students are 
similarly less likely to continue their studies still further. Nevertheless, parallel developments 
are to be found at the post-graduate level. The share of women pursuing post-graduate study 
swms everywhere to be rising. Whilst actual percentages vary enormously (from around 
13 per rent in Japan, to 25-35 per cent in Australia, Finland, Sweden, the United Kingdom, to 
almost 50 per cent in the United States), the trend seems everywhere to be upwards. Indeed, in 
many places an increase in this percentage has been made a matter of policy commitment The 
reasons, however, are typically a blend of, on the one hand, concern with matters of social 
justice, and on the other, concern with the avoidance of loss of talent. It remains true, however 
that women graduate students are typically concentrated in certain fields of study: vastly 
over-represented m the arts , ,nd humanities; vastly under-represented in the natural sciences; 
scarcely represented at all in engineering. (Thus, in the United States, women received over 
4Uper cent of PhDs in the humanities, 11 per cent in physical science, 4 per cent in 
engineering in 1980/81). The fields in which women typically seek their higher degrees are 
ones which today seem to offer almost no employment opportunities, and in which the 
successful completion of study is itself problematic. The student body is changing in other 
ways too. In a number of countries foreign students are making up <i larger and larger share of 
all post-graduate students, though again actual percentages vary enormously. In Australia 
and in the United States numbers are growing: to the extent that some American educators 
nave expressed concern that certain courses are coming to be virtually monopolised by 
students who may not remain in the country after completing their study. In F ranee, perhaps 
more aware than elsewhere of the long-term benefits which may accrue to a nation, Oiere is 
tCHflay an emphasis upon attracting more overseas students for research study. Students from 
Third-World countries in particular should become a larger element in the French 
post-gi^duate community. For the majority of OECD countries, especially those where 
educatior, is given in relatively little known languages, or where academic structures are 
unlike those of other countries, foreign post-graduate students remain uncommon. Finally 
the pr^-it-graduate student community is ageing. That is to say, whether viewed in terms of 
average age or in terms of the age at which a candidate typically receives his/her degree, there 
IS a slow but sure increase. In fact, this increase is taking p ace largely in social science and 
humanities disciplines- precisely the ones in which increasing duration of studies (and failure 
to complete) IS a matter of considerable concern. It is far less (if at all) true of the "hard- 
sciences or of engineering (where in many countries post-graduate students have in any case 
preferred one-year specialisation courses). In these fields, potential industrial employers have 
nevertheless frequently complained that newly-trained research scientists come to them at too 
advanced an age for their taste. It is noteworthy also that where determined efforts have been 
made, as in Sweden, to reduce the duration of studies, these have not affected this seemingly 
inexorable process of ageing. * 

Ageing is to a large degree a reflection of a more fundamental process of increasing study 
time Thus, just as it is particularly in the social sciences and humanities that the 
post-gfiduate student population is most visibly ageing, it is in these same disciplines that an 
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equally inexorable process of lengthening of the time taken successfully to complete doctoral 
work is to be observed. This phenomenon, and particularly in these fields, seems to be 
occurring in all countries for which data were available. Part-time study (which is more 
common in these fields) is certainly one part of the explanation (and even in chemistry French 
data show an unsurprising association between part-time study and longer duration). But this 
increasing study-time is closely connected to (and partly explained by) the fact that many 
students actually never successfully submit their dissertations. It is not apparent that 
part-time study would serve as an explanation of what is generally regarded as "failure". The 
factors underlying the problem of non-completion have been studied in a number of countries 
(notably Australia, Sweden, the United Kingdom). There seems little doubt that two quite 
distinct sets of factors need to be invoked in explanation. The first set relates to the individual 
students. Here, preparation (prior trainmg in research techniques in particular), socio- 
economic circumstances (the financial possibility of devoting adequate time to research, the 
presence or absence of major family responsibilities - themselves associated with increasing 
age) and, perhaps above all, adequate motivaticn, seem to be vital factors. But on the other 
hand it is clear that a large measure of responsibility for non-completion must be placed at the 
door of the academic institution. Here, significant elements seem to be the general quality of 
the environment (an adequate commitment to research within the department - a research 
"ethos" - involvement of students in collective research-related activities such as coUoquia, 
adequate facilities) and the quality of supervision received (in terms of identifying a suitable 
theme for study, support, guidance, regular contact, and so on). These studies do suggest that, 
at the present moment, not all university teachers, and not all university departments, are 
equally equipped to provide PhD-level education. In the United Kingdom, a recent Working 
Party of the Advisory Board of Research Councils proposed sanctions against university 
departments in which completion rates are very low. Their proposal is that universities should 
be required annually to publish figures showing proportions of students enrolled for doctoral 
study who complete within 4 years, and that there should be the threat of reducing the supply 
of research student places (awards) in cases of poor performance. In France, new legislation 
has implications both for individual university staff and for departments. Only scientists who 
have proven (to their peers) a level of scientific accomplishment deemed adequate (and 
considerably above that of the doctorate itselO as well as an adequate personal commitment 
are to be permitted to supervise doctoral research. Moreover, individual departments will 
theifclvos have to be approved by the Ministry before they can offer the one-year diploma 
lOEA) leading to preparation of the new doctorate. The emphasis is to be on groupings of 
departments together forming an adequate groupe de formation doctorale of acceptable size 
and research accomplishment. 

As stated above, this "non-completion" has generally been regarded as a failure (whether 
of the student or of the system), and the various stud>s (and measures proposed) have sought 
to establish (and counteract) its causes. But this view is not self-evidently correct. There are 
two alternative views which are sometimes put forward. The first argues that any knowledge 
acquired is sclf-cvidently good: that "quantum" regarded as equivalent to a PhD has no 
unique merit. The second argues that failure more accurately represents a failure of the 
flexibility of the system. A more differentiated set of provisions is required. Some students 
enter graduate training, not in order to complete the training but to acquire a very specific skill 
in the only available manner, or for some other purpose. Structures of provisions (whether at 
the doctoral or master's level) have not diversified to the extent to which interests (themselves 
in part shaped by changin-* .mployment prospects) have diversified. The restructuring 
proposed by French and Dutch authorities, though seemingly radical, are then no more than 
the search for enhanced efficiency. 
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M^orS I ^" "^l restructuring has not been attempted or not been achieved. But 
c early, policy bodies now deliberately involving themselves in the problems of post-graduate 
! ;iLf " ""i^ '"^"'""t "efficiency" of the process, or the numbers or distribution of 
8'a<'"a;'"8. where appropriate policy instruments exist. In principle the most 

Jc f f ^ the financial one. In many countries having formalized 

f»^iT '^'^'V^ "'"''y '"^'^'"8 to t.. PhD, significant numbers of post-graduate 
aZ-lo '"fr '^™"8h award schemes (operated by research-supporting government 
agencies). In other countries the preparation of a research degree is typically financed either 
SiTJ^rfu . '° "'"'^""^ irrespective of level, or from university 

ITt^^ that the status ^ not typically that of "student"). But in countries such as 
its 'p \ ^^T" """''^ i^^r^&dom, the United States, major programmes of post- 

t. support exist. In a number of other countries, such as Sweden, comparable 
riitT« ^"/"'foduced on a small scale in the recent past In no case is the extent of 
central finance such that overall manpower planning would be possible (even if desired): 
government award schemes rarely exceed something like one quarter of all students. (Indeed 
ulH'^v f^ of students supported from such schemes tends in a number of countries to 
have declined). However, there is little doubt that this instrument may be used to pursue 

Sninl ^a IJ""' "^"'P L" ^8^'"''' 'ha' quality of the research 

environment provided by a particular department is an important element in non-completion, 
there ^ clearly much to be said for directing awards to departments identified on appropriate 
cntena. This is in practice what happens in a number of countries (e.g. the United Kingdom) 
wh^e individual departments are allocated a quota of awards on the basis of criteria of this 
»^h tIX "A"*" ^'^".^ ''"o^«f'onsde recherche of the Ministry of Research 

we^ IftlriT-t^T ? • achievement of the department in research as 
well as the extent to which its former students have successfully completed their studies. (Of 
course such a desideratum says nothing about the extent to which such awards should be 
cnSc"- ' • * """"^^ ^departments. Whether or not the number of research 
Scuh to 11'^''" 'JeP^rtf en';hould be above some "critical size" is a matter on which it is 
c£m1V ""u"^- a*".'' "•'h''™'' of this kind are now being used as a means of 
"""'^"^V?'".'"^ '"warded as of particular importance. In the United 

f^^^^-'^P'" (where the last years have seen a precipitous decline in the number of 
nnmiLi A 'J' "O^'*' Supported by the Research Councils), growth in 
nun^bers of awards is planned almost exclusively in fields like micro-electronics, informatics, 
Sn priority fiSfds studentships is limited to 

Awardsof this kind are normally made for a restricted period of time, typically 3-4 years 

i sirtE n^f °i '^'''^^ «»"P'^'« his/her 

sc en£ and fhe hnl "J^*'^"' "5°* f^'^'y «'n'='"''ively that in the s4:ial 

it r ^""T-''^'^' '""'y Whilst part of the problem reflects the 

arge number of part-time students in these fields, the isolated nature of the work (e g in 

stuZ?!h?A^^,TTT' l'^ '"^'^^ '."PP°" ""^'^'^ 8™"P wo^l^ the laboratory 
«n«thli » f "°V l*^"!' explanation. What is at issue is a matter not only of the 

^Jirft.™ ^ A^u ^.--•P''"'''' where the student engages in an empirical study in a 
™c 7 S™"P'.*"'' w^"" his topic IS closely connected to those of his colleagues, from the 
sS envimnmen^ '."•/o%"*,'"Pl''> /he humanities. It is not only the presence of a supportive 
social environment in the first case (where everyone around can be of help), though this is of 

ScLT^r""*- '"""If.'"^ '"^'''y ''''^''^ humanities and some of the scSial 
sciences is less easily predicted as to its complexity, possibilities, likely duration. There are 
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inherent uncertainties which cannot be resolved by fiat The fact that an award expire^? after 3 
or 4 years may result only in a situation in which the student is forced to leave with his/her 
work unfinished - and to enter a new situation in which its completion may be highly 
problematic. There may be much to be said for a more differentiated system of awards. In the 
social sciences and humanities, in which there is little alternative employment callmg the 
young researcher away, and where it seems clear that many dissertation topics cannot be 
successfully completed in 3-4 years, extra time is needed. In the physical and increasingly 
biological sciences, where university departments have difficulty in holding the best students 
long enough (with potential dangers for the reproduction of the university faculty), 
differential payment may be necessary. 

The scope for using available studentship schemes as an effective instrument of a 
post-graduate education policy has far from been exhausted. This is not to say that there is 
anything to be said for the approaches to overall manpower planning which were favoured 
twenty years ago. On the one hand, it became clear that these simply do not work. On the other 
hand, it should be clear that any such approach would inevitably limit the capacity of the 
university - through its teaching and research - to meet the other kinds of demands than those 
of manpower which are addressed to it. It is an irony that the years which have seen university 
budgets most drastically cut have been the same years which have also witnessed an increase 
in the number and variety of the demands which governments - and societies in general - have 
addressed to the university system. One consequence of the decline in resources, of the lack of 
recruitment which the data of this report demonstrate, is the declining share of new PhDs 
going to work in the academic system. Evidence from a number of countries sho\ys strikingly 
that research training is associated with, and reinforces, a preference for a career in academic 
research or something similar. Statistical information on the employment of "stocks" of 
doctoral graduates shows patterns which^ary greatly between disciplines, and with very large 
shares of those in humanities and social sciences employed within the academic system. There 
are few if any other employment possibilities for wliich this sort of qualification seems 

desirable or useful. . . • r r 

The labour market situation faced by graduates in different disciplines is far from 
homogeneous. Those who have completed a PhD in micro- electronics, or biotechnology, or 
materials sciences, face an array of employers battling for their services. Those with a 
qualification in chemistry, or the general and established areas of physics and biology, face a 
labour market which may now be recovering. They will eventually find suitable employment. 
Those with a PhD in sociology, or philosophy, history, anthropology are unlikely to find a post 
for which their years of work are any preparation at all, unless they are lucky enough to be able 
to remain in the education system. It scarcely makes sense to speak of a labour market at all in 
these fields. This is not to say that research training in these fields is a needless luxury. Quite 
aside from the now well-rehearsed cultural arguments, there is another point which needs to 
be borne in mind. The non-existence of a labour market may be evidence only of the 
short-sightedness of employers. There is apparently evidence from the United Kingdom that 
employers have little interest in engineers with the PhD degree: they do not feel it is relevant 
for them. The situation elsewhere (e.g. Japan, the United States) is very different. 

The tendency today is towards an increasingly "professionalised" system of doctoral 
traircng, based more or less on the system obtaining in the United States. This has many very 
considerable advantages, in terms of adequate preparation of the student through training in 
research methods, environments in which collective intellectual activities are possible, and so 
on. But what is everywhere sought today is a system which seems "efficient" (in terms of costs, 
time) and which seems "relevant" to the needs of potential employers. Here, as so often in the 
history of research finance and other matters of science policy, a model which applies to (and 



aSdemi^S the natural sciences is being applied unthinkingly across the whole gamut of 
academic I fe If m certain disciphnes it is not possible to prepare a doctorate in 3-4 vears 

oua S?.^?^''''" h"? T '•'^^^ ^^''^^ un^ 1 ne the value of 

S^nTngSess ^' '""^ "° P"'^"''^' '^'"P'^y""' '^en such conditions a?e 

£ ^J"'^ 'L'? ^r^'^f ^"'^'y rai'^d this context: the iistinction which 

'7'" "f*^ of scholarship" and "the academic career". It is a d stinct on 

which few except academic novelists) care to draw. Yet, of course, the reality is that for fei 
a^demics is pro essional life one dedicated purely to the advancement of learning (though 
many claim to wuih it so). Administration, research management, advisory and consSe 
reTSs'chaSr- industry), and demandsoi, educaLal work S 

JenTn '^^"^'."S ^ ' Very Significant deviations from a norm which never really had 
nJoTJnT^J'f'P^f • ^'"^r"'^ that «.//Aer the traditional doctorate nor 

us professionahsed (read "streamlined") version is an adequate preparation for ihe mSern 

But a m^^rf? ""^^ '° ^PP^" another professiona s^cTalSn 

mlnr l'^'"* wi" surely not be the answer until scieSce ftasTen 

X IT P''"* ^'^"^ °f '"•^'^^'^ Nevertheless, the dilemma - which has 

other avatars - IS an important one. wiiii,iind!, 

T***" "i'^^'r i*?*^'""' education today is a confused one. At the one extreme 
PhD'^vrtLi r"r' '^'^ Netherlands, resist the notion of orXd 

fnn V I' something other than and far from their conception of an 
apprenticeship in scholarship. At the other extreme are departments (such 2 in Texas) 
caSrTnTn^H 1,^ fraditional thesis for a more fragmented system felt bet er to pJe^rl fS a 
career .n industrial research. Resolution of the problem can only come from peVcemion that 

iueft ^rea r ^^"^ '''^ ^'^'^^^ '^'^ ^^'^'^^ sociaffuncSons Thi 

Sn, , V* '° ^JJ^"^ ^""^ PhD cover these extremes? Is there not 

tt nli /f '"?'''0"«'7«=torate in disciplines where efficient training of researchers fS 
the needs of waiting employers is patently impossible? 

^•n.! • i''"^"" '"fl"'b'''ty-of arrangements is a theme which has arisen a' • rious 

J^Sl 1^ T"-^^' ""^^"''^'^ ^^"^ 3" increasingly differentiated set of 

ne«ls at all post-graduate levels: up to and including the doctorate. "Managerial" reform on 
this^view. will solve the problem of failure, of non-completion, but tWs was 

c « J^?"*" ^^1^ ''^"'''^ 'h'' responsibility of university departments to provide an effective 
JT k','/"'' "'"""'ating environment for their research students. It is a S 
esponsibility irrespective of discipline. It is a moral responsibility which emerges i„ acute 
form with regard to part-time students (who amount to 50 per centf even 6U ^r cent,Tn Sme 
on T' ""Ti^uh industrially-related fields initia ives havfLen ake^ fo 

?nvl?d Hrfh f J^hich both academic and industrial scientists a e 

sectors. This is done on the basis of some agreement between the university and the firm- the 

SilT " V h?^^^ T'^''^''- ^" hum'anities, wheTe tL 

candidate may have some employment totally unrelated to his/her dissertation topic the 

S theV''' ^''^"^"'•.S"'^^ ''tudents may contribute little to the university department to 
pin., '^fy "%"0'"'"ally attached, and they may receive little or nothing in return 
Frequen ly they fail to complete their work. The essential argument for arrangements of S 
t:t 7u^''^ f ""^^ "regulated", is cultural. Again, the stf tus of these stSs - a^^^^^ n a 
sense the status or function of their activity - is again different, and perhaps has to be seei as 
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tuch. There should be no confusion between the task of the university to provide an 
apprenticeship in scholarship on the one hand, and its responsibility to offer social support to 
cultural and intellectual activity in the community on the other. They are not the same, and 
theirconfusion can only lead to dilution of sUndards. Many of the difficulties of post-graduate 
education today are to do with confusions: the attempt to hold under one rubnc, one set of 
SUndards, responsibilities which no longer have more to do with each other than that they all 
belong to the university. The diversity of provision for post-graduate education has not kept 
pace with the increasingly differentiated relations between knowledge and society. Post- 
graduate education today has maiy functions (some unrecognised), but few titles to award. 
Failure of policy-makers to separate and provide separately for these functions (which indeed 
is not unrelated to common failure to perceive the inherent differences in needs and functions 
of the various disciplines of science) can do nothing more than destroy traditional scholarship 
on the one hand, and hinder responsive innovation on the other. 
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